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ixTuomumo s. 

Since the earliest days of American occupation in the* Philippine 
Islands, rinderpest lias claimed the attention of the Government. Its 
ravages and the progressively increasing losses it had caused to the 
industrial community, made tin* subject so important a one in relation 
to the welfare* of the Islands that soon after the organisation of the 
Government a laboratory was established to prepare serum in quantities 
sufficient to control ami, if possible, to eradicate the disease. 

In the first years of this work, when non-immunc cattle were more 
easily secured, the opportunities for experimental work on this subject 
wen* circumscribed, because of the limited number of worker*, the labor 
entailed in the inoculation of scrum animals and in Ihe preparation of 
serum, the luck of small animals, and of the apparatus for exact ex¬ 
periments. Such work as was done? was performed by Jobling and 
published as a bultftin of this Huroau. 1 Since the organization of the 
laboratory lias been completed, the use. of protective inoculation against 
rinderpest has become more general in the Philippine Islands with the 
result that it lias been difficult to secure animals which wore certainly 
susceptible to this disease and for this second reason the more recent 

1 Publications Scrum Laboratory , Bureau of (lovcmmcnt Laboratories (1003), 
4, find Annual Jtc/nrt* of the Superintendent of Uovvrnment Laboratories (1903, 
1904), 2, 
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experimental work has also boon curtailed. However, with&i the past 
two years two regions in the Islands where cattle are obtainable and 
where rinderpest has never been observed, have l>eeu discovered, namely, 
Sihuvan Island and the Babuyanes group, and from those islands rela- 
tivoly wm-immune animals have been secured for use although, even with 
these sources of supply, such a large quantity of virulent blood has been 
required for the production of serum, and the expense of experimenta¬ 
tion with cattle has been so great, that the material available for in¬ 
vestigation lias been small. Nevertheless, some work has been done 
and some observations made 1 which seem to be of sufficient interest to 
publish, even though they do not in all wavs tend to support the prev¬ 
alent opinions of the nature of the virus. 

ETIOLOGY. | 

Kindcrpcst is a widely distributed disease. The original location 
from which tin? infection has spread will doubt)**** never be ascertained, 
for although European historians of the middle ages mention similar 
infections, no evidence exists of accurate observations in Asia or Africa 
in early times. DicekerhoffV treatise on the history of the disease 
details what is known in regard to its early occurrence, from which it 
seems probable that its original home was in the neighborhood of the 
Black Sea and of the Volga, whence, in the course of years, it was in¬ 
troduced into western Europe; following this, Prussia and the Danube 
States, Hungary, Croatia, and Italy were attacked; Switzerland, France, 
Holland, and England remaining free. Later still, with the appearance 
of railroads and the possibility of rapid transportation. epidemics be¬ 
came common in western Europe, and even England, Ueriminv, and 
France suffered severely. With the opening of Africa. India, China, and 
the islands of the Eastern ArchijwlHgo, the disease was also observed 
in this portion of the world and likewise introduced into virgin lands, 
so that in tin* many parts of Africa, Asia, certain islands of the Malay 
Archipelago and most of the Philippine islands, rinderpest is endemic 
and subject to sudden outbreaks. Climate undoubtedly has little in¬ 
fluence on its spread. It does not “give way liefore cold weather or 
rain:” it is, Gelaeh and Litllewood say, more severe in cold and wet 
weather than in warm and dry and Ernes maintains that “it spreads as 
fast in a cold us in a hot season.” 

However, moisture surely has an influence on both the viability of the 
virus and the spread of the infection so that moist or rainy seasons 
undoubtedly favor the dissemination of the disease. 

Catrigec states that age exerts no influence on the susceptibility of an 
animal to rinderpest and quotes Kersling as saying that, as a r<*milt of 
inoculation, young calves and cows suffer most severely ; lean or fat oxen 
are also badly affected, while animals in moderate condition and at 
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maturity appear to possoas a greater resistance against the disease. 
These statements do not seem to us to be strictly applicable to cattle in 
the Philippine Islands. Our experience has taught us that calves are 
satisfactory subjects for immunization, that milch cows hr pregnant 
animals are less so, and that maturity plavs no part in suwoptikility. 
8cx has no influence, if the physical condition of the animal is normal. 

Natural resistance, innnunity, and susceptibility .—Hiliderpest is a 
disease* of cattle and of some allied ruminants. 

Mnn immune, as an* eat**, doga, donkeys, rabbit*, guinea pig«, rats, mice, 
doves, liens, eagles, flamingoes, etc. (Koch, Nicolle and Adi b Bey. Tokiahigu. nnd 
Tartakowsky.) Sheep and goats are not completely immune, but they have a 
natural re.MiKtance to the disca**. However, in these animals as iu others, there 
are racial difference*. Both N|H*eieM may show a rise of temperature after experi¬ 
mental inoculation and if the* blond in drawn at this time and used to inoculate 
uou-immune cattle, the diseaw* limy be produced. (Kolle and Turner, Koch, Theiler 
and Pitchford, Woronsmw.) Sheep may lie the means of spreading contagion as 
Knelt .and lingers have stated. 

Hogs, camels, antelopes and buffaloes are not so highly susceptible though 
any of the*e nitty haw the natural or artificial disease. 

Natural in feet ion ot liogs has lieen reported from Tonkin and Annnm by 
(’live and Kraiinbault. Tarlukowaky. in opposition to Kcflk-Bey, stales that 
emuels are sensitive in a certain degree, but that they usually resist the disease 
or only show mild symptoms. Mpiim*. from his observations, concludes it to Ik* 
possible that buffaloes may die in large iiumlierK, though Xeucki and his fellow 
workers say that they arc less miseeptilde than cattle. However, there is not 
only the difference iu immunity of species but there arc racial differences of 
susceptibility and resistance. 

In India, Rogers and 1-ingurd found the hill cattle so susceptible that the 
usual nid hods of immuniaalion used in the case of animals from the plains were 
of little avail with the forniei. These differences, as Sobernheim suggests, may 
Im* a result, of the endemic occurrence of the disease Which, in the course of time, 
has given rise to incomplete resistance but not to an inborn racial immunil}’. 
Kolle has observed in the Soudan, and Pinching and Bitter in Egypt. that the 
cattle of those localities have n very slight, whereas those of South Africa have a 
uniform susceptibility. 

In tho Philippines tin* variation is so great that, save in a few islands, 
it can not in advance ho stated without furtlior exitoriinontal evidence, 
whether (lie cuttle are susceptible or not. In the Babuyanes group and 
in Sihuvan. rinderpest lias never been experienced, hut nevertheless 
there is an apparent relative resistance to infection in the cattle from 
these places. The same is true of the animals from certain parts of 
Australia. The susceptibility of American stock seems to bo very groat. 
We have had n very hitter experience with such animals and have found 
the usual methods of immunisation, which are ]>erfeotly safe with Phil- 
ippine cattle, to la* extremely dangerous when applied to the former. 

In this Bureau we have port’ifimod some experimental work in the 
study of the immunity or susceptibility of laboratory animals. 
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A series of guinea pigs wn* inoculate with 0.5 cubic, ceniimetef’ each of 
virulent rinderpest blood. Three to four days later they showed increased tem¬ 
perature which continued for twenty days. On the second and third days of 
the fever, blood was drawn from them and injected into Babuyanes cattle with 
the result that none of the latter sickened, although all showed a reaction. Later 
inoculation of the cattle with 5 cubic centimeters of virulent blood showed none 
In have any appreciable degree of immunity. 

The attempts to discover and isolate the organism .—In rinderpest, 
as in all other of the diseases the etiology of which is not known, many 
observers have described organisms telievcd by them to be the active 
cause of the infection. Thus, Metschnikoff and Gamaleia constantly 
found in the ulcers of the fourth stomach of sick animals, but not con¬ 
stantly in the blood, bacilli which caused symptoms of rinderpest in guinea 
pigs and calves, Simpson, Edington, Blin and Carongean, Saceharov, 
Sadowski, Konew and Trofinow, Sommer, Ncncki, Sieber and Wysni- 
kiewicz, and Nencki and Siebor, have described other bacteria, but none 
of these have been proved to-be the causative factor. 

The virus of rinderpest .—The etiologic factor is at the present time 
unknown in spite of conscientious labors of the best workers, extending 
over a period of many years. However, it is certain that the infecting 
agent is contained in the secretions of the nasal passages, conjunctiva*, 
intestines, and in the blood of infected animals, for with any one of 
these the disease can be reproduced in other individuals. The most 
certain method of conveying rinderpest is by the injection of infected 
blood. In using the latter it has been said that 1/500 is just ns 
effectual in producing the disease as is 1 cubic centimeter and that 
with the former amount, non-imnmne animals may be killed. (Koch, 
Kolle, Turner, Nicolle, and others.) Prom our observations we an* 
able to confirm this dosage only in the cases of cattle which may be 
called absolute non-immunes, as are'the American cattle which we have 
used. With native animals even from the above-mentioned non-infected 
islands, this minimal dosage results in a variable incubation period and 
a diminished intensity of the disease. Some of these cattle, but not 
all, would probably die if infected with such a minimal dose, but in 
some instances even 0.1 cubic centimeter of virulent blood will not 
produce the disease and also the incubation time is noticeably shorter 
after a dose of 5 than after 1 cubic centimeter, yet the cattle from these 
Islands are certainly non-immtines. (See cases, Chart 5, No. 931, *uid 
Chart 2, No. 907.) 

The. viability vf the ctrua.—The virus of rinderpest from the blood or the 
animal accretion* mentioned above possesses little viability. Left at’a fairly warm 
room temperature it scam becomes inactive; it retains its activity longer when 
it is placed on ice, hut even under these circumstances the period is not very 
great. The length of time during which it may be kept In a viable condition 
varies, according to reports, between three and thirty-two days, but our experience 
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indicates a limit of from three to six. Kept at 30° to 40° (3. it becomes inactive 
after two days (Thciler) ; dried blood may remain virulent for four (Koch) ; 
glycerine, phenol, and other antiseptic! substances, <mm if used in minute amounts, 
cause rapid deterioration (Koch, Theiler, Hammer) ; if it is mixed With other 
organisms it is quickly killed. The virus resists alkalies longer than it does 
acids (Nieolle and Adil-Bey) ; sun destroys it in five minutes (Braddon), but ordi¬ 
nary daylight has little effect (Woron&ow and Eckert). Sommer states that 
material will remain virulent during four to six weeks at ordinary temperatures 
and that a spleen kept on ice was still capable of causing the disease after six 
months. At 58° to 00° the virus loses its power in a few seconds, at 62° in 
half an hour, and at 37 n to 45° C. there is a gradual loss. In vacuo the deterior¬ 
ation is still more rapid (Nieolle and Adil-Bey). Sernmer makes the statement 
that the virus, Rented to 45* to 50° C. during fifteen to thirty minutes, loses its 
virulence but will give a stable And lasting immunity. On the other hand, Nieolle 
and Adil-Bey found that blood heated to 00° 0. lost its power of carrying the 
infection and would then not confer immunity. Sommer also states that a 
temperature of -20° C. brought about an attenuation anti Nieolle and Adil-Bey 
found that blood kept in the cold for two months had lost all virulence. 

Dilution with different substances gives varying results. Virulent blood mixed 
with glycerine becomes inactive (Koch). Nieolle and Adil-Bey found that 1/lH) 
cubic centimeter of virulent blood diluted with 1.5 cubic centimeters of normal 
saline solution was capable of transmitting the infectiou, but if a like amount of 
the former was added to 500 of the latter, the virulence was lost. Virulent blood 
mixed with normal bile or bile salts retains none of its activity (Aduni). 

Purely physical processes may also have an feifect. It is said that centrifugal- 
ized blood does not cause the disease (Kollo) and that defihrinnted blood will give 
a temporary immunity (Rogers). 

Experiment* on filtering virulent blood. - The results attained by experiments 
on filtration vary. Nieolle ami Adil-Bey state that the organism passes normal 
Berkefeld and Berkefehl aminoic filters and Yersin found that the filtrate obtained 
by pausing Hnderprsf blood through Chnmbcrland F candles would cause the 
disease. On the other hand, Nieolle and Adil-Bey say that the organism docs 
not pass a Chamberlain! F and Yersin says a Chamhcrlnnd B gives an inactive 
filtrate. 

Our experiments are as follows: 

In 1005, four animals were chosen from a herd of native, nonimmimes (Sihuyan). 
One of these (Chart 1, No. 905) was used as a control and received no blood, but 
was kept under exactly the some conditions as the others; another (Chart 2, 
No. 907) was used as a blood control and received 1 cubic centimeter of virulent 
blood, diluted with fi cubic centimeters of an 0.8 per cent saline solution; a third 
(Chart. 3, No. 908) was given 5 cubic centimeters of a filtrate from virulent blood, 
which was collected by passing through a Pasteur-Chamberland F candle, under 
a pressure of 1.75 kilograms per square centimeter and then diluted with 5 volumes 
of the same salt solution; a fourth animal (Chart 4, No. 904) received 100 cubic 
centimenters of the unftltcred blood used for No. 3. The first bull bad a normal 
temperature during twelve days, at the end of which time it was inoculated with 
60 cubic centimeters of virulent blood ; it then reacted on the third day and was 
bled to death three days thereafter; at autopsy typical lesions of rinderpest were 
present. The second animal showed a reaction on the seventh day and a post¬ 
mortem made some clays later gave convincing proof of the presence of the disease. 
The third one reacted mildly on the ninth day; three days subsequent thereto 60 
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cubic centimeter* of virulent blood were injected, the result being that a typical 
reaction wa* observed on the second day, followed by death two day* later. At 
autopsy, typical, but advanced, lesions were observed. This result seemed to 
indicate that the disease was caused by the filtrate, so that, had the larger dose 
of blood not been used, the animal might lwve recovered. The fourth bull suffered 
a typical attack of rinderpest. 

The conclusion must be drawn from these experiments that small 
doses of blood or liltrate wore not satisfactory with the cattle we used 
because, as was indicated above, their natural resistance is a great one. 
Fot this reason the quantities were increased in later experiments. 

In the next aerie* fre»h, vitiated virulent blood was diluted with five times 
it* own volume of a <1.4 jwr cent saline solution and then filtered through a 
new, sterilized Past cur •nminberlnnd bougie, under a pressure of 3 kilograms 
per square centimeter, Two native (Nibuyan) cattle received .*10 cubic centi¬ 
meters each of the filtrate and a control animal was given, subcutaneously. 
5 cubic centimeters of the undiluted blood. On the fourth day after inoculation, 
the control (Chart 5. No. 931) develop'd the disease; it was subsequently hied 
to death and the diagnosis established. One of the others (Chart (i. No, 938) 
had a rise in temperature on the seventh day, was bled to death ilm*e day* later 
and the diagnosis of rinderpest confirmed; the second one (Chart 7, No. 937) 
reacted on the eleventh or twelfth day and developed diarrhtea on the fourth flay 
thereafter, whereupon it was bled and the diagnosis of rinderpest made. 

These eases, in view 7 of our other experiences with small amounts of 
virulent blood und delayed reaction, seem to suggest the virulence of 
the filtrate. It should be added that tin* animals were kept under 
similar conditions in regard to their food and environment hut that 
the control was separated from the other two animals by a distance of ap¬ 
proximately two miles and that no one in attendance upon the one had 
any access to the others. In addition, ten other non-immune cattle which 
did not contract the disease were stabled with the animals receiving the 
filtrate, so that their quarters had uot become infected. 

A third series was as follows: An animal received 30 cubic centimeter* of 
filtrate from « Cliambcrlami 1 candle (3 kilograms pressure per square eeti- 
timeter). A reaction was observed on the tenth day but oil the third one there¬ 
after the teiiij**rature again was normal. After receiving fi cubic centimeters of 
virulent, blood, this hull showed a typical reaction, developed rinderpest, and died. 

Apparently, to judge from those results, the causative agent of the 
disease may or may not pass through the pores of the Pasteur-Chamber- 
land filter according to the conditions surrounding the experiment. 
More work on this subject is therefore necessary. 

Experiment a with defibrinated blood und with filtered b/b.—Various expert 
inents have been mode with deflbrmated blood. Ni colic and Bey have published 
the statement that filtered, defihriiiated blood will not kill and will not give rise 
to any immunity. Kolle, Turner, and Maberly agree with this view and odd that 
the residue on the filter may be virulent. 
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Roger*, Mulntrly, end Vemey state that the bile, which of itself may cause the 
disease (Kollo), when passed through porcelain filters is harmless, and Malierly 
adds that the residue which is left behind will give a temporary immunity 
although it will not convoy rinderpest. Rogers thinks that the filtered bile, will 
immunize, and Kolle believes Umt the residue may be infectious. Kolle used 
samples of bile whieh were collected on the fourth or fifth days of the disease. 

Owing to the results of those experiments, it. 1ms generally been eon- 
eluded that the causative agent of rinderpest can not pass through the 
pores of the finer porcelain filters. If this be true it must be larger 
than the organism of peripneumonia and should be visible (Joest). 
Since it clow not appear in the filtrate of blood which is sufficiently 
diluted with salt solution to destroy the rod cells, it has been thought 
by some that it must be an intra-feueocytie organism (Nieolle and 
Adi I-Bey) and therefore, for the latter reason, it would not pass through 
the filter. 

Modes of conveyance and infection .—It has already been mentioned 
that all the secretions of a sick animal are capable of causing the disease, 
hut it has also been shown by Burdon-Sandcrson and Koch, that al¬ 
though the blood is infectious from the time of the rise in temperature, 
the secretions are not capable of transmitting rinderpest until the first 
symptoms of the disease, visible upon inspection, can be noted. This 
fact, taken in connection with the viability of the virus, at least par¬ 
tially indicates the commonest means of infection, as well as the most 
usual modes of conveyance. 

For many years it has boon established that the introduction of 
infected material into the body of susceptible animals, whether into 
the blood or tissues or upon the mucous membranes, especially those of 
the nose and mouth, will cause rinderpest and therefore, freshly infected 
bedding, utensils, and other implements which have been used while 
caring for cattle may he dangerous and the disease may also he conveyed 
on the hands, feet, shoes, or clothing of the attendants. The possibility 
of transmitting the infection by biting insects is also to be considered 
because the virus exists in the blood. In the case of very susceptible 
animals, a very minute amount of blood, when introduced beneath the 
skin or mucous membrane, would convey the disease. 

The length of time during which the virus may remain viable in the 
soil and in stables is not determined. We know that, physical condi¬ 
tions promptly affect the life or activity of this virus, hut we also know 
that stables or pastures may remain dangerous for long periods. The 
cause of the continuance of this infection in such instances is not 
known. Whether it be that insects are the important factor or whether 
the virus remains for a loug time in an active condition in the soil is 
also not clear. This is the more' curious, inasmuch as it does not show 
any evidence of maintaining its viability in laboratory media prepared 
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'either from the waste substances Of the hotly or from mixtures of nutrient 
material*. I experimented unmioctwHfully with media ^ composed to 
resemble the soil in their chemical constituents; neither was 1 successful 
in cultivating an organism capable of causing rinderpest in media con¬ 
taining bile, blood, lecithin, cholesterm, nucleo-proteuls, etc. 

SYueroMfl. 

The first apparent symptom of the disease is a rapid rise of temper¬ 
ature. after an incubation period of from three to six days. (Chart 4, 
No. 904.) This rise almost invariably appears lietween twenty-four 
to thirty-six hours before any other symptom is apparent.. (Chart 8. 
No. 1.) The next one, at least in animals from the Philippines, is an 
injection of the conjunctiva? which is immediately followed by a profuse, 
sero-purulent discharge from the eyes, often so irritating as to produce 
excoriation in its course across the face. A varying degree of salivation 
is also observed, but in Manila, ulcers of the mouth or lips are rarely 
seen. There is a somewhat profuse, fetid discharge from the nose. 
With the onset of these symptoms, the appetite diminishes and is finally 
completely lost; rumination ceases and a rapid diminution in weight 
follows; the coat is staring. The beginning of the diarrhoea varies; 
it may Ik 1 either early or late in the disease; in the usual course it liecornes 
muco-sanguinous. whereas the loss virulent forms may run their course 
almost to the end with no more than an ordinary, verv fluid diarrhoea. 
A peculiar odor of the intestinal discharges is almost characteristic of 
rinderpest. When the disease is virulent, tenesmus becomes marked 
and as a result, prolapsus of the rectum is of not uncommon occurrence. 
Death occurs in collapses following a fall of temperature, it usually takes 
place between the sixth and eleventh days of the disease. (See cases, 
Chart 8, No. 1, and Chart 9, No. 11.) 

Abortion follows with regularity in the case of pregnant animals and 
lactation ceases in milch cows. 

The natural disease in Philippine native, non-imnume cattle either 
may show a gradually rising temperature, which reaches its maximum 
on the second or third day; or a rapid rise to a maximum which is per¬ 
sistent, with the exception of the morning fall, until the lethal drop; 
or again a sudden advance, followed by a fall and a normal subsequent 
temperature or, indeed, no well-marked rise at all. So far as our obser¬ 
vation goes, there has been no ease of the natural disease without 
diarrhoea, which usually occurs between the fourth and sixth dtt)s. 

The usual experience with the disease which is artificially produced 
is a well-marked reaction. However, in some instances this has either 
been very moderate or even scarcely jiereeptible; in a few r there has been 
a gradual, rising reaction and in but one or two a sudden, moderate 
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advance followed by as rapid a fall, after which the temperature only 
varied within normal limits until it showed the quick, lethal depression. 
In one such ease, no dihrrluea occurred, although an autopsy conclusively 
demonstrated rinderpest to Ik* present. 

Our observations in general may be condense! us follows: 

(a) In native, susceptible animals pastured on infected ground, rin¬ 
derpest mav appear at any time between the fifth and twenty-third days. 
(Chart 10, No. 839.) 

(b) After inoculation with virulent blood, the disease appears between 
the third and fourth days. (Chart 11, No. 932.) 

(c) Diarrhoea becomes evident between the fourth and sixth days 
after the onset of the fever, (('’hart 11, 932.) 

( d) The temperature mav vary between 39".4 and 41°$. 

(e) Death is preceded by an abrupt fall of temperature and occurs 
six to nine days after the reaction. (Chart 10, No. 839.) 

MOUBID ANATOMY. 

There is some difference of opinion in regard to tin* characteristic 
lesions of this disease. The European, South African, and Philippine 
types of rinderpest differ in many points; perhaps it is true that none 
of the morbid changes are constant and that they may vary in different 
countries, epidemics, and animals (Walley). 

The most constant ultointions in the body arc emaciation, soto purulent con¬ 
junctivitis congest ion, and general inflammation or ulceration of the gantro- 
intestinal tiuct, the latter changes being especially localized in the fourth stomach 
and pyloruN; however, the mucous membrane of the fourth stomach and of the large 
nml small intestine mn\ slmph show a diffuse icddening at the summits of the 
folds. Petechia* me encountered not only in the gastro-intestinal epithelium but 
also in the heait, kidney*, liver, and lymphatic glands. Often, the only demon¬ 
strable lesions may be those of the fouith stomach, pylorus, and upper pait of 
the small intestine 

In the Philippine Islands, as Jobling has mentioned, we rarely, if 
ever, encounter the classical euiaiKHuis eruption described m the Euro¬ 
pean disease; it is also true that ulcerations of the nasal and oraf mu¬ 
cous membrane are rare, as are those of the patches of Pcyer. In place 
of this condition, a congestion is present in most cases. 

The gall bladder is usually distended and contains a thin, greenish 
bile. The vagina is always congested and the urinary bladder oc¬ 
casionally presents a similar condition. 

There are also no discoverable change* in the blood, unless, perhaps, 
there is a leucopcnia of mild degree. In eases in whuli diarrhea is 
severe it is certain that a general concentration exists, and in at least 
some instances there is not only u relative hut also an absolute diminu¬ 
tion in the number of white blood cells. The following (igtires, which 
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an* eompilod from tlio roconls of Dr. Ruwliger, of the fjrrmn Labora¬ 
tory, 8t«rv«* to illustrate the changes: 
formal cattle: 

Average of 27. 

leucocyte* 7. 050 1 

Red i*IIh «, 043. fKM) ~7M> 

Kindt rj>rn1 oat tie: 

Average of 10. 

fjeucnoytcH 9. 820 1 

Red i*lIs 0. 112,000 " 927~ 

Average of 3 animal* which had no dinrrliaw. 
lxnicocytcH 9,500 1 

Red eells ~ Y, 740, 000 ” “ 815 

Average of 4 anininl* with moderate diiirrluen. 

J-eiicneytes 10,300 1 

Rod cell ft Ml*. 000 737 

Average of 3 animal* with hovoic diarrlum. 
leucocytes 9,400 l 

Rod cell* 11,813.000 1,250 

According to Refik-Hey the leucocyte* vary n* follow*: There in an initial ri*e 
on tho second or third day, a Intel dtsrcase on the fourth to ae%enth, and a ter¬ 
minal increase on the seventh to ninth; they are at a mitiiinitm on the day c»f 
the initial advance in temperature. In moat iiiHtamn’H the nioiiotiuelear cell* 
do not increune at thin latter time, hut do so ideadily after the wtago of diminution 
of the leucocyte* iw passed. In Home instances there is a mononuclear leueopeuin. 
The polymorphic leucocyte* usually iollow the path of the mononuclears. 

In the earier stages of the disease the ulcer* in the fourth stomach 
are jm*eede<l by minute, red, lupinorrhagio points which resemble those 
seen jn the t*arly stages of intestinal armebiasis in human beings. At 
the site of these points, necrosis takes place with coincident thrombosis 
of the blood vessels supplying the affected area; gradually, this process 
extends, until finally an ulcer n^sults which has a punchcd-out ap¬ 
pearance with its necrotic base lying upon the muscular layers or even 
upon deeper tissue; the sides and bases of those ulcers consist in many 
instances of an almost homogeneous material which is partly granular, 
staining diffusely and devoid of nuclei. In some places remnants of 
polymorphonuclear leucocytes are seen. The tissue beyond this zone of 
necrosis is uidomatous and densely infiltrated with polymorphonuclear 
leucocytes; the blood vessels arc congested and the muscular fibers are 
cloudy and swollen. The mucous membrane at a distance from tho 
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ulcers is injected* and thickened. Many bacteria ran bo found in the 
doughs adhering to some of the* ulcers. Deeper in the tissues, although 
stained carefully with both intense ami delicate* stains, no elements can 
bo discovered which from their relation could be supposed to bo causa¬ 
tive. Indeed, in most oases there are no foreign elements in the deeper 
parts of the tenons; J have been able to study but few from tin* mouth 
and then* show nothing more than a eircumseribed, superficial neerosis. 
Many varieties of mioro-organisms could be seen in the covering, co- 
agulated material. 


ASSOCIATION WITH OTIIRK DISEASES. 

Tin* association of rinderpest with other diseases has proven itself to 
be, in main places, most important because excessive Ionscs have oc¬ 
curred as a result of the neglect of the danger arising from the com¬ 
plicity of latent blood diseases such as Texas fever and trypanosomiasis. 
We base had to deal with both of these conditions in the Philippines, 
'folding and I 8 fune given an account of our experiences with American 
cattle which were purchased above the Texas-fovcr belt in the United 
States, in order not to introduce that discus* into these Islands. These 
animals wore given two preliminary prophylactic doses of antirimlcr- 
pestic scrum, which were then followed by an injection of virulent blood 
twelve days after the second inoculation. At that time w T e were not 
aware that Texas lexer was endemic in the Islands and so, unwittingly, 
through the virulent blood infected the* American cattle with the latter 
disease. The result was disastrous, for the combined Texas fever and 
rinderpest killed some of the animals. Since then we have had several 
cases in Philippine and Shanghai cattle in which, during an attack of 
rinderpest, flaring up of a latent Te\gs fever has occurred, (('hurt P>\ 
No. oPJ.) The combination has rcMiltcd in the death of the animal*. 

We Inn** had no difficulty with trypanosomiasis, chiefly for the reason 
that we have always been nwnre of its presence and been prepared for it. 
For a long turn*, w r e have made systematic examinations for the parasite 
in all animals from which blood was to lx* taken for inoculation and 
occasionally we examine every member of the herd. Trypanosomiasis 
is widespread among the cattle in the Islands, but is most common in 
the carabaos, which, strangely enough, do not generally suffer any great 
inconvenience from the infection, provided they art* not herded together, 
have goo*I food, and are Kept at work under normal conditions. 

Lately, in tin* Islam! of Negros, the experience of the veterinary corps 
with simultaneous inoculation against rinderpest in a district where 
trypanosomiasis was subsequently found to exist, was most instruc¬ 
tive. In 1D01 Dr. dohling had learned that the carabaos may harbor 

* PuhlHwtiuHH, Sr rum Laboratory, Bureau of (toerrnment Laboratories (11104), 14. 
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trypanosomata with no bad effects in a large majority of cases, but 
the problem of the evil effects of the combination of these parasites 
with rinderpest had never boon encountered until toward the end of 
1905, when a campaign by the ffureau of Agriculture was instituted to 
inoculate by the simultaneous method all the cattle on the island men¬ 
tioned above. At the lieginning of this work the results wen 1 very 
satisfactory, but at a later period wheu the corps had advanced into 
territory in the north of Negros the death rate rose to an alarming 
extent and investigation showed the bad results to be due to the inocula¬ 
tion of trypanosomata which were present in the virulent blow!. When 
serum alone vras used, or in cases in which there was no reaction to the 
simultaneous inoculation, the cattle were not affected, but if a miction 
occurred the animals died without symptoms of rindcrjHut, but with 
enormous numbers of the parasites in the blood. 

In Egypt, similar unfortunate results following the simultaneous 
method of inoculation were observed, but in this case the complicating 
diseases were Texas and Rhodesian fevers (Arloing). 

The most common complicating condition beside these parasitic blood 
diseases is foot-and-mouth disease, which, although milder in Manila than 
in the temperate climates, is nevertheless a very serious infection when 
it occurs in conjunction with rinderpest. Ordinarily, simple foot-and- 
mouth disease in native or Chinese cattle yields readily to treatment in 
Manila, but when it appears in conjunction with rinderpest, the combi¬ 
nation is almost surely fatal and serum then has no effect upon the 
course of the malady. 

PROPHYLAXIS. 

That there are in general but two methods of preventing the entrance 
and spread of rinderpest, whether in a herd or a country, has now been 
settled beyond doubt. These methods are those of immunization and 
of quarantine. Naturally enough, were a perfect quarantine to bo 
established about a herd or about a country where the disease is un¬ 
known, then the method of prophylaxis by immunization would be 
unnecessary. However, unfortunately this is so rarely the ease, that 
resort must he had to the latter means of protection. 

Method* of preparing serum .—In order to prepare a serum of high 
efficiency it is at first necessary to produce in an animal an active 
immunity against the disease. Various investigators have attempted 
to accomplish this result by using attenuated virus, but with little 
success. Heat and cold, light and air, and antiseptics have been tried 
by Nencki, Sommer, Tokishiga, and others, but, as Koch has said, the 
susceptibility of the virus does not allow of even gradual attenuation. 
The result of such chemical and physical methods is therefore to destroy 
the virus and then all evidence of an immunizing process is wanting. 
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Gurlach attempted io make use of sheep and goats for reducing the 
virulence, but these experiments did not result in any true attenuation, 
for at a later date Koch, and Kolle and Turner showed that in the 
ease of goats the lessening of virulence which might occur was of so 
incomplete a degree that no practical result was accomplished, while 
with sheep the virulence was, if anything, increased. 

If one can not obtain a naturally salted animal with which to com¬ 
mence operations, ii is necessary so to produce the disease in one that 
it will recover spontaneously and therefore become artificially immune. 

Kocli, in the course of hi« im cat ign lions in South Africa, discovered that he 
could accomplish this result hy the injection of fresh bile, taken from an animal 
sick with rinderpest, into a well one. J^ater, he found that the blood of salted 
rattle would in some degree protect and that it might be used in combination 
with virulent blood with good lesults. Having recourse to these tw’O methods, 
it was simply necessary to take » Milted animal and by the injection of more 
virulent material giaduuily produce such a degree of immunity that the serum 
would bo efficient in small doses. Theiler and Piteliford, Danysz and Bordet, 
Kollo and Turner, Nicolle and Adil-Bcy, and others applied these methods with 
most excellent results. Kolle and Turner used gradually increasing amounts of 
virulent blood, injected at certain intervals beneath the skin of the cattle. Nicolle 
mid Adil-Bey used the moie rapid method of injecting 4 to 8 liters of virulent 
blood with 25 cubic centimeters of serum. 

SI ill another method, intioduccd by Vorsin, is that of peritoneal lavage, but 
this has not been extensively employed. 

The method in n*c at the Serum Laboratory of the Bureau of 
Science. —In our work, the animals to bo used for the production of 
antirimlerpestie scrum aro first inoculated with this scrum in amounts 
varying from 50 to 100 cubic centimeters. After an interval of a day 
or two, or sometime* perhap* after se\en to ton days, they receive 
from 1 to 10 cubic centimeters of virulent blood; after this injection, 
other* are given two weeks apart and in the following amounts: 50, 100, 
250, 500, and 1,000 cubic centimeters. The last injection having boon 
given, three bleedings follow at each of which from 3,000 to 3,500 cubic 
centimeters of blood are draw’ll, and when this has been accomplished, 
1,500 cubic centimeters of virulent blood are once more injected. Ten 
day* thereafter three additional bleedings are made and again virulent 
blood is used in a close of 2,000 cubic centimeters to be followed, as in 
the other eases, by three bleedings. The same procedure obtains with 
the subsequent injections of 2,500, 3,000, and 3,500 cubic centimeters of 
virulent blood. A reaction, to be recognized by a rise in temperature, 
should result after each injection of virulent blood. 

Method# of producing immunity. —Generally speaking, there are three 
methods of securing an immunity to rinderpest, namely, the active, the 
passive, and the combined active and passive (Sobernheim). The active 
immunity is ordinarily of longer duration than the passive and in 



animalH which him* recovered from the* natural disoanc, it ia apparently 
permanent. 

The method* in use for producing active immunity are also three in 
number. 

I. Knch'tt hih' method. According to the results of Koch's experiments in South 
Africa. 10 cubic centimeters of bile taken from an animal on tile sixth to the 
eighth day of the disease will, upon injection into a non*immune one. confer an 
immunity which will persist for se\eral months. The bile to be used must la? 
clean, greenish and frothy, and must Ik* unmixed with blond; however, in follow- 
ing this method the inununity in not demonstrable until about the tenth day after 
the inoculution. Rogers, in order to render any bile from a rinderpest animal 
available, has ad\ocated its filtration, which would remove all organisms contained 
in the fluid; however. Kollo and Turner have demonstrated that this method 
could not be satisfactory, because. in order to produce an active immunity, the 
organisms of rinderpest should Is* present in the filtrate. The bile method is 
said to produce an active immunity (Kolle). and it is maintained that the 
organisms present therein are virulent, but that they are accompanied by sub¬ 
stances which hinder their spread in the animal inoculated. The same results 
can uoi be obtained with virulent blood and normal bile. Not u 11 investigators 
have hud as fmorahle results as Koch; those of Ungard and Rogers, for instance, 
were negative, but this whs possibly due to racial differences in the cuttle. Inocu 
hit ion with bile has no value as n curative method. 

The advantages of this method are that no reactionary fe\er, suppres¬ 
sion of lactation, or abortions are produce! and that the operations can 
lie carried on in the field. The disadvantages are that in»miniit\ is not 
established until flic tenth day after inoculution, that the latler is not 
permanent (four months, Ilaedieke), that a sufficient quantity of Idle 
may not be obtainable and that it is difficult to preserve, although per¬ 
haps the observations of Nicollc and Adil-Bey, that bile desiccated in 
the presence of sulphuric acid will h«vp indefinitely, nun he confirmed. 

II. Hohlstoek’s modification of Koch's method which constats in giving the bile 
inoculation a second time and then injecting vituleni blood from ten to thirty 
days thereafter has not found much fat or, since Kollc* and Turner have shown 
that there was no appreciable increase in the immunity conferred by this method. 

III. Edington's (ilyeerinated Hile Method, although it has found favor in some 
places, has licen condemned by Kollc and Turner on the ground that the glycerine 1 
destroys the virus, ami Hnteheon ami Rogers state that only a short passive 
immunity is conferred. 

Islington's procedure was to take clean bile after the sixth day of the disease, 
and dilute it with an equal amount of glycerine; it should then In* set aside for 
eight days. Kdington used lf> to r>0 cubic centimeters injected into the dewlap, 
rind followed this by a small amount of virulent blood (0.1 to 0.2 cubic centimeter! 
two days thereafter (ten days later, Nocard and Lcelaiuchc). Rogers thought 
that even foul bile might Ik* used, since glycerine would destroy the organisms 
present therein. 

The advantage* claimed for Kdington’* method were that a long im¬ 
munity wn* conferred on aJl animal* which had a reaction and a 
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temporary one in the case of nearly all the others, and that the bile 
eould be kept for a year (Kdington), eighty-flve days (Nieolle and 
Bey), one hundred and sixty-two days (Rogers). The immunity lasts 
for from two weeks to six months (Jobling). 

The disadvantages were that no immunity appeared before the eight¬ 
eenth day, that many animals, did not retiet and that therefore they 
would eon tract the disease front the blood inoculation ami die, that two 
inoculations were needed, and that it was necessary to bleed a sick animal 
to obtain virulent blood. 

COM1IINKO MMTllOlts OK IMMl’NIZATlON. 

I. Hi rum tiiin tiHam ous method This depends upon tin* fact tlmt when 1 cubic 
(i'll timet or ot virulent rinderpest blood is inoculated under the skin of one side 
of the body and n ininiinal eflieient dose of immune serum is injected upon the 
other, the animal so treated e\|K»rieneeh a very mild form of the disease and 
recovers. (Chart III, No. 021.> In 00 per eent of the animals a lasting immunity 
iH ptodtiml, while upon llie 10 per cent in which no reaction occurs, a transient 
immunity i* conferred (Kolle and Turner. Refik-Bey, Nioolle and Adil-Bey). 

The advantages of tins method are the immediate, permanent im¬ 
munity produced in the majority of instance*, and the transient one in 
tin* others, more reactions are produced than with the bile method and 
only one inoculation is necessary. 

The disadvantages are found in tin 4 losses bv death, which wiry from 
l to 1 per cent (among 9,077 eases in (’ape Colony there was a mortality 
of 1.4 per cent), in only temporary immunity in a certain proportion of 
the animals inoculated, in the interference with lactation and pregnancy, 
ill tin* difficulty sometimes experienced in obtaining virulent blood/ and 
in the danger of latent blood diseases (Texas fever, trypanosomiasis, 
foot-and-mouth disease), 

This form of inoculation Inis hmi variously modified. Nencki and 
his co-workers, Sieber and \\ ysiiikowitscb, advise giving tin serum two 
hours and Ilntchcon administering it forty-eight hours after the virulent 
blood, and then to watch the temperature and onee more to administer 
serum. 

Deferred virulent blood method .— Another modification and one 
which is generally used in our work, is to give the scrum a day or several 
days before the virulent blood. (See Chart N, No. 100.) In using this 
modification we also follow RogerV suggestion of carefully watching the 
temperature of tin* animals, and, if no reaction occurs after the in¬ 
oculation, a second inoculation with 10 cubic centimeters (2 cubic cen¬ 
timeters for calves) of virulent blood is made. This method requires 

’To obviate this last dillicnlty it lias been advised to use sheep to propagate the 
infection, ete. 



more* labor than the other, but the mortality ia lews and more reaction* 
art* obtained than by any other. 4 

It is necessary to standardize any sennp for the race of cattle on which 
it is lo be used for the purposes of inoculation and to this end a number 
of cattle should bo inoculated each with 1 cubic centimeter of virulent 
blood amUwith 10, 20, 30, and 40 cubic centimeters of serum. The 
efficient dose is the one which allows a febrile reaction to take place but 
after the administration of which the animal shows no other symptom 
of the disease,. In certain cases 20 cubic centimeters will accomplish 
this result, at least this is as a rule the minimal offieient dose of serum 
for the race of cattle with which wo have to deal in the Philippine 
Islands; however, even here it will be found that this amount will vary 
with the racial susceptibility and in a number of instances must bo much 
increased. 

Passive immunity by the me of scrum .—The method for obtaining 
passive immunization has been indicated in the section on preparation 
of scrum; its origin lay in the observation that the serum obtained from 
naturally salted cattle posst^sed a slight immunizing power and that by 
the use of large doses, a temporary immunity could la' established 
which would protect otherwise noil-immune animals against the natural 
or inoculated disease. 

Several workers, in continuing the study of the natural process, by injecting 
successively increasing amounts of virulent blood into salted animals, were able 
to produce a very efficient serum which could be used successfully in doses of 10 
to 20 cubic centimeters (Kollc and Turner). Such a serum is also stated to 
possess curative power. 

The immunity resulting by the use of scrum alone in transient; accord¬ 
ing to various observers it varies from several weeks to a numlicr of 
months, depending upon the quaniitv employed which has been injected 
into Ibe animal; 100 to 200 cubic centimeters may product* an immunity 
which will last through the more extended period. 

The advantages of the scrum method art* that then* is no reaction, 
that no unfortunate results follow in dairy or pregnant cattle, that it 

4 In our work repeated injections of large amounts of antirinderpestic serum 
in certain races of cattle before active immunization with virulent blood and 
serum have not given favorable results. These repeated large domes of serum 
were employed in a number of Ames ican cattle in which it was considered advisable 
to pioduce a passive immunity at a time when, owing to a long voyage or for 
other reasons, they weio not considered in a sufficiently good general physical 
condition for active immunization. Many of these animals (which were inoculated 
with repeated does of serum) and with virulent blood some days after the injec¬ 
tion of the first large dose of serum, succumbed to a severe infection of rinderpest 
oi of rinderpest in combination with Texas fever. 

Apparently, the repeated doses of serum produced antibodies in the animal 
ls)dy.~P. 0. F. 
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will favorably modify a disease of one to throe day#* duration, and that 
serum probably keeps well for long periods of time, 5 

Daohmiknoskv and Kupzis experimented on a process of desiccating 
serum, which they stated was satisfactory. We followed the method 
advised by these writers and obtained a product which, while it was 
Apparently useful, was soluble with such difficulty that it was valueless 
for rapid work in the iield. Since the serum if kept in a cool place, 
retains its activity for a sufficient time, we have adhered to the old 
method of bottling it in liquid form. 

Method of immunizing by de/ibrinated blood .—In addition to the 
simultaneous method and its modifications, other systems have been in 
vogue in certain localities. The best known of these consists in the 
use of defibrinated, virulent blood, introduced by Danysz and Bordet. 

The <lo»ag<* varies from 50 to 200 cubic centimeter*. Immunity is immediate, 
there is no reaction, and the whole process can be carried out in the field. However, 
the immunity is but temporary and the nuiteiial must be perfectly fresh and 
fr«e fioiu pyioplasmata, trypanohomata, etc. Danysz and Bordet in following 
this procedure subsequent l> exposed the animal* to infection. Sobernheim main* 
tains that the method is not reliable, but Hutclmon has had success with it; 
however, Theiler could immunize but 30 to 40 per cent of the exposed animals 
by this method. A great disadvantage lies in rapid deteiioration of the product. 

THE COM PA H ATI VI! VALUE OF THE METHODS OF IMMUNIZATION FU0U AN 
EPIDPMIOEOOICAL POINT OF VIEW. 

Although rinderpest has great interest as a scientific study, it has in 
all probability claimed so much attention among investigators because 
of its economic importance. It is this side which naturally appeals 
most strongly to the cattle owners, especially in countries or districts 
where it is difficult to explain just what the meaning of immunization is. 
It is very difficult for the lav mind and especially for semi-educated 
people to comprehend that it is not only for the present but also for the 
future as well that we must work. They insist that we simply tide 
over existing epidemics, instead of combining such methods of work as 
will prevent future ones. 

The problem resolves itself into the treatment of clean and infected 
herds in countries where the disease is endemic and in those in which 
it is merely sporadic and dependent upon introduction from the outside. 

In the latter case, even if the scrum or bile method alone is used and 
this means is supplemented by a strict quarantine against outside animals, 
the spread of the disease can certainh be completely checked. 

Greater difficulty undoubtedly arises in countries where the disease 
is endemic, where new epizootics are constantly cropping out and where 
the outbreaks are not apparently duo to outside influences. Under such 

■ Theiler and Bitfoi slute the period to be four years. 
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conditions not only must the disease bf checked but active 5 immunity 
must he eonferred on as many of the cattle present in the district as is 
possible. In order to accomplish this result with a minimal loss of life 
it is necessary to draw a careful distinction between infected and non- 
in footed animals. In our work, wo have divided the cattle with which 
we have dealt into a “noninfooted” and a “contact” class. The latter 
have been treated with scrum, to protect them if noninfected and to 
favorably influence the course of the disease if they are infected. Later, 
when it has been possible 1 , these have been given virulent blood in order 
permanently to protect them. This final inoculation has chiefly depended 
on the owner’s consent. In the catfe of clean herds, we have thought it 
wise to use the simultaneous method of Kolle and Turner, giving serum 
and blood at the same time, or following the serum by the Mood, as is 
done with the animals at the laboratory. Up to the present, the 
valuable suggestion of Rogers, which involves the regular taking of tem¬ 
peratures of all animals inoculated, lias been insisted upon, in order that 
the records of the animals might be complete ami also m order that 
the reaction necessary m the establishment of immunity should, if 
present, be noted. In the absence of this reaction we advise a second 
injection of virulent blood. 

During the early days of the rinderjjest work in these Islands, much 
of the work of inoculating was done at the laboratory corral. Persons 
would bring their animals to this place and leave them until they were 
ready to be returned. Owing to inexperience a mistake was made at that 
time iu not delaying the inoculation until the animals had been under 
observation long enough to be sure they were not already infected with 
rinderpest During the first eight months lf>3 cattle and carabao* were 
inoculated at the laboratory: 114 received simultaneous inoculation and 
of these 28 died, a death rate of 32.55 per cent. These results were 
explained by the fact that mod of the cattle sent to the laboratory for 
treatment had been shipped on infected boats and that probably they 
were in the incipient stage of the disease when inoculated. Home of the 
animals also came from districts in Borneo where rinderjiest had never 
been encountered, and these, possibly, were abnormally susceptible to the 
disease. 

During the same time, 28 animals received serum alone and of these 
four died, a death rate of 14.28 cent; 11 were gi\cu symptomatic 
treatment only and of these (S succumbed, a death rate of 54.54 per cent, 
Such results show that, even in possibly infected animals, scrum may be 
of value, although in this instance the number of infected animals was 
not known. 

There was a mortality of 13.15 pur cent from simultaneous inocula¬ 
tion in calves; 15-8 per cent among those to which Rcrum alone was 
given, and 100 per cent with the individuals which received symptomatic 



treatment only. Here again, ns in tin* ease* of the cattle, the death* 
after sernnrtreatment were higher Ilian wo might have wished, bccauso 
some of the animals were in the incubation period of the disease when 
inoculated, bid at the same lime, the mortality was not so great as it 
might have been had scrum not been used, which is taken as an evidence 
of its curative power. This subject will be dealt with below. 

During the same period, from January 1 to August 31, 1903, 1,491 
animals in the province's received simultaneous inoculation; 42 of these 
died, a death rate of 2.8 per cent. Of 770 which were given serum 
inoculation, 48 died, a death rate of 0.1 per cent. Here again, the 
curative value of the scrum must la* taken into consideration in ex¬ 
plaining the percentage of loss among animals receiving serum only, 
for undoubtedly many more wore infected with rinderpest than suc¬ 
cumbed to the disease. 

During the succeeding year the task of inoculating in the provinces 
was transferred io the veterinary corps of the Hoard of Health, so that 
the records of the laboratory cover but part of the period included 
bctw'mi September 1 . 1903, to August 31, 1901, 

These records -how that between September l, 1903, to June 15, 
1901, 3,117 provincial inoculation^ were undertaken by the simultaneous 
method, with a mortality of 1.09 per cent; 4,401 wdtli serum alone, 
with a mortality of 0.11 per cent, or a total mortality for both classes 
of 1.70 per cent. 

During the months from April to August, 1903, there were 1,402 
nnimalH inoculated with serum or with blood and serum on the Island 
of Tablas. The records of 1,128 eases are complete and show that of 
507 inoculated by the simultaneous method but 0 died, a mortality of 
1.18 per cent, and of 021 to which serum alone wuis given 35 died, or 
5.03 per cent. Here again, as in the previous instances, there is some 
evidence of the curative value of senun. 

The results of an attempt to immunize American cattle which w'ore 
shipped to the Islands for dairy purposes were disastrous, probably 
because of tlieir extreme susceptibility. (See Chart 15, No. 10, and 
Chari lfi, No. 2.) Upon their arrival in the Philippines’ all of them 
received 200 cubic centimeters of a serum, 30 cubic centimeters of 
which would protect native or Chinese cattle against the inoculated 
disease. About twelve days later, some of those American animals 
received the simultaneous inoculation—i. o., 30 cubic centimeters of 
serum and 1 cubic centimeter of virulent blood. In any case, whether 
they received virulent blood, or simply serum, all hut a few sickened 
and died of rinderpest and this in spite of early and late subcutaneous 
and intravenous injections of serum. Indeed, one animal beside the 
original dose of 200 received 730 cubic centimeters of serum (in all 



MO) with only tin* difference, that she lived two days longer than the 
others 0 

Vndoubtt*dly, in some cases death was due to a combination of Texas 
fever and rinderpest, but such instances were few. No difficulty was 
experienced with the calves belonging to the same herd. To be sure, 
the dosage of 30 cubic centimeters of serum was used, but they resisted 
the disease and were later given simultaneous inoculation with good 
results. 

Little*ood, after an interesting experience in Egypt, says it is possible ibnt 
serum, wlien injected into imported animals, does not afford the same protection 
against linderpest as it does in native herds, note especially if these animals 
have been exposed to adveise conditions. 

I believe that by a judicious u&e of the serum and simultaneous 
methods, epidemics may be controlled and the cattle in a district im¬ 
munized. In the absence of serum, glycerinated bile or defibrinated 
immune blood may be used as liutcheou advises. He states that every 
animal showing a rise of temperature should receive 100 cubic centi¬ 
meters of serum, a procedure which is practiced in the Philippines. 
For an animal which lias recovered from the natural disease, he ad¬ 
vocates the inoeulation of 30 cubic centimeters of glycerinated bile, or 
300 to 400 cubic centimeters of defibrinated blood. He also advisee, 
as do we, that all infected animals should receive intravenous injections 
of serum. He argues against the use of fresh bile m infected herds, 
and believes that ibis procedure should be applied only in the case* of 
noninfcctcd animals. 

KobernlieJm ami Haedicke believe Hint the two most valuable means of combating 
rinderpest are the bile method of Kooh and the Himultaneous one of Kolle and 
Turner. The former is most applicable at the outset of an epidemic, in a country 
where serum is not available, and the latter should be used extensively in a land 
wheic the disease is endemic. 

When it is necessarv to immunize dairy cattle or preguant animals 
the serum method is very valuable for temporary protection. I inter, 
tin 1 simultaneous method cau be employed. It is also possible, by 
carefully regulating the dose of serum, to follow it with very small 
amounts of virulent blood without disturbing the processes of lactation 
or pregnancy. 

Finally, it must be borne in mind that m count rim where certain 
blood diseases are prevalent, it may be dangerous or impracticable to 
use the simultaneous method. 

4 In all, 66 animals were in the herd which we attempted to immunise; of 
these 34 were given virulent blood to produoe active immunity, and 22 were given 
serum only, but of the former class, 32 died and of the latter 20. All of the 
latter contracted rinderpest at about the same time or a few days after the 
nnimals which received virulent blood, evidently because the infection spread in 
the stable. The cattle were received on September 3, 1004, were given 200 cubic 
centimeters of serum on September 9, and received simultaneous inoculation on 
September 15. 
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DIAGNOSIS. 

The diagnosis of rinderpest iu typical oases presents no difficulty. 
It may be that in the early stages of an epidemic*, the sudden rise of 
temperature, the serous flow from the eyes and now, the excoriation 
caused by the tears, the congestion of the visible mucous membranes, 
and the severe dysentery nmy not furnish a sufficiently satisfactory 
picture upon which to base a diagnosis and that a post-mortem examina¬ 
tion m ill be necessary to decide the matter. The lesions are generally 
eharactenst i c. 

Difficulty arises in those* eases in which the temperature reaction is 
slight and very transient and in which the diarrhoea is late in appearing 
and is not severe. In such instances an autopsy is necessary. 

l’HOGNOSIS. 

The prognosis m uncomplicated cases is bad* in complicated one** 
even worse. If serum (‘an be used in the early stages of the infection, 
within twenty-four hours of the first rise of temp* rature, the elmnees of 
recoveiv arc good in all but verv susceptible animals. The later m the 
disease tin* serum is used, the graver is the prognosis. 

THE VTMKNT. 

The serum method is the onl> one known which is useful in treating 
rinderpest, blit m order tlull it may have every chance for success, it 
must he applied before the third day of the disease. The dow should 
be 100 cubic centimetcis injected subcutaneously or intravenously, pref¬ 
erably the latter. The later the stage of the infection, the more 
necessary it becomes to use the intravenous method Jt is possible that 
several injections mav lie necessary. {See Chart 11, No. 538, to Ohart 
18, No. 555.) 

Ilutcheon says, and we agree with bun, that no doubt exists of the* 
strong curative* properties of fortifies! serum when it is used in the 
earlv stages of the disease, furl her more, the experience of all workers 
with serum is that a single* large* dow is much jump effective than a 
repetition of small or even medium ones and that the intravenous 
injection in sick animals is more effective than the subcutaneous method. 

Dr. Stirrel, formerly of tlu* Serum Laboratory, in Ins experiments to 
determine tin* curative value of our aerum, has used as much as 500 
cubic centimeters for one annual In all the cases upon which the 
serum was tested, the disease had passed its lucipiency ; the animals 
had high temperatures, injected conjunctiva*, profuse discharge from 
the eyes, and m some* instances diarrheea. Sixteen, in all of which 
the intravenous method of injection was used, were treated, and of this 
number 3 died. Three animals received 150 cubic centimeters; six wore 
given 200; five. 300; and two, 500 cubic centimeters. Piroplasmata 
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were found in the blood and organa of all the fatal cases so that it is pos¬ 
sible that death was the result of a combination of rinderpest and Texas 
fever and was not due to tfte former disease alone. These records seem 
to show the curative value of serum, even in the advanced stages of 
the disease; however, all the treatments wero by the intravenous method. 
If the serum in to be used beneath the skin, then the injection mu*t 
1 k» given as early as possible. Kollo and Turner, Voraey, Maberly, and 
others, have also spoken of the curative value of serum. 

A. MST 01* THE MOST IMPORTANT ARTtCIJCH O.N THE SUBJECT OF RINDERPEST. 

Gaingee: The Cattle Plague (1S0O), London. 

Dieckerhoff: (Icachtohte dir Rinderpest (1800), Berlin. 

Kolle and Turner: ZeUaeh. fur Jiygu ne (1898), XXIX, 80ft. 

Koch: Heiaeberichte (1898), Berlin. 

Kolle: Krgebmaac d. Ally, Pathologic , Lubarnoh u. Oatertug (1899), VI, 470. 
Hogers: Zeitsoh. fur Hygiene (1900), XXXV. 50. 

Hutcheon: Journ. Comp. Path. (1902), XV, 300. 

Dieckerhoff: Lein bach der S pencil? Pathologic und Therapie fur Tierbrzte (1903), 
If, Berlin. 

Nocard ct Leclainche: Lea Maladies miorobiennes dea Animuuw (1903), Palis, 1. 
Jobling: Publications of the Nerum Labomtni p. No IV. Bureau of Uorernment 
laboratories < 1903), Manila. 

Plehn: Der Ntaatliche Nohute gegett Vichnntchen, Berlin (1903). 

Soberaheim: Handbuch d. Path. Organtsunn t Kolle u. Wasaeriuann (1904), IV, 
1240. 

Arloing: Journ. Med. 1 etc*, ct Zolitech. (1905), LVII, 321. 
liaedicke: Berl. Tier. Woch. (1904), L. 

Littleuood: Journ. Comp. Path, and Thei\ (1905), XVIII, 312. 
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' PRELIMINARY GEOLOGICAL RECONNAISSANCE OF THE 
LOBOO MOUNTAINS, BATANGAS PROVINCE. 


Hy \\. 1). Smith 
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I'lATl.s. 

ivritom CJION. 

The vwifei, during portions of flu* months of August and September. 
DM if,. was detailed from the Mining Ihireau to make a preliminary geo¬ 
logical inspeetion of the I^ohoo region w hen* some prospecting was being 
earned on. rnfortunatcly, ihis reconnaissance was of necessity limited, 
hut it is though! even tin* incomplete data already at hand should he made 
available. Kurthermoic, a* \er\ little literature and that not easily 
aceessihle to the public, can he found treating of tins portion of Ihdan- 
gas IVovince. these notes may possess some utility at home, as well as 
scientific interest abroad. 

The aide Spanish engineer, rentono, 1 lias written of the' Tan I tuff 
deposits, which extend partly into the district discussed in this paper, 
hut he* extended his observations to a region no farther east than the 
pueblo of Batangas. Von Drasche 2 published «)ine notes on the region 
of southeastern Luzon, hut la* likewise did not touch upon tin* Lohoo 
country. 

The Held work done by tlu* writer eonsistiul primarily of an inspection 

1 ,r. (’entenn r Kshoho (jvoUufivn th I 1 nlran Tanl, Madrid, Tcllo (1KS5). 

• n, v. Drusche: Fruijinrntc zu rum tirntugir tlu Inn I Luzon, He.. Vienna, 
t toroid's Nnhn (1H7K). 
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of certain prospect work carried on bv some prosjiectorK fr<»ni Batankas 
on a group of twenty-one claims in the liolton Mountains, ami trips east 
and west to the coast from these workings. 

The site of these claims is indicated l>v crossed hammers on the general 
map (IM. 1), which has been adapted from dWlinonte. They an* 
situated on tin* hem!waters of the Calbasahan River in the puehlo of 
San Pedro, some JO miles more or less from Katanga**, ami alwmt <» 
from San Juan do Boeboe. 

The writer wishes to acknowledge the many courtesies and valuable 
assistance rendered by Messrs. Harris, Wecden, Weber, and others of this 
camp. Particular mention is due to Mr. Welier for the fossils shown on 
Plate IV, and for several compass route surveys which nia\ be of con¬ 
siderable value in the future. 


mwerssio.v. 

Physiography .--The topography of this region is typical of moun¬ 
tainous country in the Philippine*. The Ijohoo Mountain* rise rather 
abruptly from a plain, with the steeper and shorter slopes to the east 
and south. Save for a considerable break where the Ijohoo River cut* 
through to the south, they extend as a chain continuously and approxi¬ 
mately parallel with the const. To judge from the trend of tin* range 
and this break, one might infer a fault with considerable horizontal dis¬ 
placement. However, no further indications of the latter have been seen. 
The mountains themselves exhibit nothing which materially differs 
from the usual erosion features of mountains in general; that is to say, 
they are not of the faulted block tyfie. Karpathian or Jura, etc., although 
they approach more nearly the last. They attained their hulk and eleva¬ 
tion from their particular mode of structure, which was that of a great 
anticline of stratified rocks pushed up from below, when the old, igneous 
stump slowly row*; following upon this rise there ensued the growth of 
the mountain topography by which they attained to their present accen¬ 
tuated relief. 

The softer sedi men fanes would produce rounded forms, while the 
more resistent igneous core would form the backbone of the range and 
stand up in [leaks and sharp ridges. 

Physiographically, the plain country possesses a particular interest. 
It is a plain of deposition, made up of heterogeneous materials, has a 
fairly even skv line and is being dissected by streams which run in deep 
gorges. A* the writer went overland from Calamba, through Li pa to 
Batangas, he lmd a good opportunity to study the materials of this plain 
which on examination were s<*en to have Imh»h deposited in part from 
volcanic* show'ers and in part by streams. 

The country just east of Batangas, toward the Loboo Mountains, is 
an extension of the Taal tuff area. Its average elevation in the vicinity 
of the latter range* is about 1,000 feet, hut this increases gradually to 
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the north ho tint! in tin* vicinity of Li pa it is between 1,500 and ;.\ooo 
feet. When one rides over this plain in any direction from the military 
road, he finds it to differ widely from the suggestion of apparent 
evenness obtained hv a view from the highway. This old ash and tuff 
plain is at many points broken by deep gorges which may hi* 100 to 150 
foot in depth, with almost vertical walls, veritable gashes across the land¬ 
scape. livery where, signs of a very youthful stage of topography and of 
recent and rapid elevation of the plain are evident. 

To the northward and westward of the Lohoo region, lie the active 
and extinct volcanoes of Taal, Maipiiling, Malaravat, and San Cristobal. 
These exhibit still another type of topography, which, however, lies 
outside the scope of this article. 

In this region, then, we have three* distinct types: 

(I) That of the Lohoo -that is, mountains which are not volcanic. 

(*£) The plain. 

(II) The volcanic. 

DmitNif/r. The entire district is well watered, particularly so during 
the time of the writer's visit, which was in August and September. 
The m*ords of the Antinmnnn meteorological station, which is the 
nearest thereto, *Jiow a total rainfall from July, MMH, to July, 1G05, of 
115/45 inches, the three months of greatest precipitation lacing Septem¬ 
ber, October, and November. As there i> no station at Hatangas, data 
could not Ik* obtained from that side of the range, hut it is not probable 
that the Lohoo Mountains afford a harrier which is sufficiently high 
and continuous to make the record materially different. 

Table l. — Mtimrvhttfirtil da/o tor Antinnnam station, Juiif, IHO}, to Jnht , lUOA, 
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The four principal streams of the region are the Calumpan. flowing 
into Hatangas (iulf at Ihitangas: the Lohoo, Rosario. or Hinaeanmian, 
as it is variously called, debouching into the sea to the south near the 
pueblo of Lohoo; the Lnnav, or San Juan, emptying to the east near 
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San Juan do Boehm ; ami the Pal basalmn, the smallest of the four, 
heading in the vicinity of the district where the present prospecting is 
being carried on and flowing duo east to the sea near Uuinaaepn. 
Although the actual flow of water luis not been measured on the Palbu- 
sahan, it smns fairly certain that at all times of the year there will be 
a .sufficiency to supply all of the ordiuan mining needs, should such 
arise. 

Good harbors arc to he found near Batangas, in B&tangus Gulf, and 
at Lawrn. The one at San Juan is inferior, because of its exposure in 
the time of the northeast monsoon. AH this coast has been charted and 
can he more critically studied from the ('oast and Geodetie chart. 
No. 4'!It. 

Vegetal ion, —'Phi* Loboo Mountains are heavily clothed on both their 
oast and west slopes with a forest growth, some of the trees being ml and 
vellnw narra (Ptcrwarpu*)* halete (Fini *), and the annhuo palm (Livh f- 
lona) : these an* all of goodh proportions and quite abundant, so that it 
will he easy to procure timber. 

Large areas, on which the grasses talahib (Sacckarum sponianenm) 
and uigon ( Jmperata exaltata) run riot, are on the plains at the foot 
of the mountains; occasional sampaloc (Tanumndutt) and antipolo 
(Arlorarpas) trees are also seen. 

General and local geology. —A summary of the general geology i< 
as follows: it is shown in the ideal section on Plate II : 

chovimonai., thulak statement of str vnoHAvnv. 

Becknt : Tutf and allmial deposits 

Pleistocene: 'Puff deposits containing fragments of mammalian 
teeth. 

Pliocene: Limestone fossils with Bornean affinities. 

Miocene: Sandstone. 

Miocene: Slmly sandstone containing Vicarya callosa . 

Pn conformity : Basal conglomerate. 

I'iie-miocene: (Igneous) Dioritc with quartz flssure-\eins, cuprif¬ 
erous and auriferous. 

The basement roek of the* region is one to which 1 he field name of 
dioritc has been ghen— i. e„ it has a granitic texture ami contains 
plagioclase-feldspar and hornblende as primary minerals. In some 
places it wms seen to verge upon a granite, in others it kept its strictly 
dioritic comjiosition but became very decidedly gneissic. The rock as 
a whole is decidedly coarse* grained. 

It is in fissure veins which cut this rock, that the minerals of economic 
interest are found. As the dioritc* in this region is all more or less 
altered ami stained with either iron or copper oxide's and carbonates, 
considerable difficulty was experienced in obtaining a good sample from 
which to make a petrographic examination. 



Thr fIiorit(\- --Xn. 1 ; Section of gueissic phase of dioritc from one-half 
mile Mow ('amp Tronk, pueblo of San Pedro, IaiIjoo Mountains. 

M*‘ft€t*<'opu\ in tin* ham] specimen, the rock in distinctly banded, the while 
hands consisting of pJu.gi(M*lusc*fe](lbpar; the dark ones of iiinpliilxile, it bus a 
decided granitic texture. Striatioiis on the plugHK'lHHcg are easily seen. The 
average ampliihole crystal measures from 2 to 4 millimeters in length. 

The rock breaks with n rough fracture, but parts easily although somewhat 
unevenly, along the zone of the am phi boles. 

MwruHttipir.— The rock, when examined in thin section, shows idioinorphic 
crystals of plagioclase by Michel-Lc>y’s method of symmetrical extinction, 
determined muinly as lahrmhiritc. and aetinolite (the grass green a in phi bob*). 
The lahradorite Iwlnngs to that jsirtum of the series of phigtocluse-feldspars which 
is clianieteriziMl hv tin* predominance of lime, and would he expressed by the 
formula Ab.An,. 

It is very plainly seen in a number of places in the slide that there has been 
secondary granulation and cementation. This minute (junrt/. tilling is undoubtedly 
a part of the general and larger quartz cementation imlicutcd more plainly in 
the quartz fisautc veins of the region. 

Although the nature of out work does not, at present, jwrmit of petrographic 
s tmfy in great detail, u very tough attempt was made to classify this rock accord 
mg to the quantitative classification given by Crow*. hidings, l’irssoii. and Wash¬ 
ington. 9 ' lly this method, the pioportioii of snlie to ferric minerals was found 
to he H4.32 to 15.70 per cent, ami ft mu further inspect ion of the mineral con¬ 
stituents, the writer has provisionally placed it in the suhrang hessnse of the 
Dosttlanc class, hut nieiisurements on several move slides and a chemical analysis 
would he necessury to make this classification entirely trustworthy. Kor the 
present and for the purposes of this jm|M*r the term itiorite is sufficient. 

The anliiaenlarles Above the igneous basement and best seeu in 
famous near tin* mountains, is a basal conglomerate of varying tbiekness 
with, in plares, a slmly matrix, in others, eoarse sandstone around pebbles 
and even large bowlder^ of dionth rock. Because of limited seel ions, a 
tbiekness of more than AO feet was nowhere to be seen, but if the observa¬ 
tions of the writer in other parts of Luzon enti be taken as a guide, it 
undoubtedly greatly exceeds this figure. This conglomerate v\e believe 
to be equivalent to that of the Agno and Bucd river beds of Benguet. in 
those places m which the* writer has studied it with A. J. Eveland. 
geologist, who lias been working in that district. 

A dark, coarse, sandy* shale containing a suite of fossils having a 
decided Miocene aspect lies above the basal conglomerate. One of the 
latter is, in fact. Yiraryu tallow, which, it may be said, represents one of 
the milestones of Philippine paleontology. This one characteristic form, 
together with tin* accompanying fossils, makes it almost certain that all 
the sedimentarics lying stratigraphic-ally above it arc at least younger 
than the Eocene. These questions will be considered more at length in 
the discussion of the paleontology which is to follow. 

As erosion to a great extent has removed these Inals and as the 
excessive formation of talus flue to weathering has concealed a great part 

•' (fuautitatire CtuHsifimtion of lijnvoun Ifovka. University Press, Chicago. ItHKh 
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of those which remained, an estimate of the thicknesses of there forma¬ 
tions without more detailed study is an extremely dittieutt one. This 
shah* may have lmd any thickness Udwren KH) and 1,000 fret. Minute 
lenticular reams of lignite and pirees of resin are occasionally reon therein. 

A limestone, also of unknown thickness, lies above this sandy shale, and 
again, over the 4 latter, a sandstone, hut owing to limited time, no elosc 
imestimation of the formations lying much above the shale horizon was 
made. 

The fossils shown by l*iate Hi were collected by the writer from the 
shale in the Ixilioo River: those on Plate IV hy Mr. Weber, of Katanga*, 
from tin* limestone, just above the latter, on the stum* stream. This 
limestone is of a dirty, cream color; it resembles Rome horizons in Cebu 
and occurs in rather thin, fissile l>eds. 

A great thickness of most interesting deposits rest* *mconforniably 
ttlwno there typically marine sediments. There, in all probability, arc 
of volcanico-marine origin. The rock in this region is called dhobic hy 
the American prospeetor, probably because he confuses it with the adobe 
from the western part of tin* Tinted States, with which, however, it must 
not be confounded. The latter is generally an allmial deposit deri\ed 
from weathered basic igneous* rocks, whereas the former for the most 
part is a tuff of volcanic origin, which has been blown out amt deposited 
either in the sea or lagoons. Stratification is very pronounced in this 
Katangas deposit, which is not the care with the adolie of tin* Western 
States of America. I low ex or, the chief difference is to he found in the 
heterogeneous physical and niineralogical aspret of the former, yet the 
writer does not assort that there is no true adobe in this district: in fact, 
in the northern part, m the neighborhood of Mount Mac|uiling it occurs 
typically. 

These tuff deposits exhibit xen different facies throughout their great 
extent. In some localities they show a distinct stratification, while 
distunt only a few fret, no sign of this can 1 m» seen. One stratum may 
he composed of extreme!) fine silt, with the layers above and below dis¬ 
tinctly constituting a tuff which contains both fine and coarse materials. 
Fragments of pumice, obsidian, and round concretions of fine clay 
(lapilli) all may he encountered in one exposure. 

A reries of eight samples collected from an exposure near the city of 
Katangas hy Mr. (»eorge Wooden, of that city, show's the variations in 
there deposits exceptionally well. All of there samples occurred in layers 
\arving from (> inches to several fret in thickness and cliffs of from 50 
to 100 feet in height, and entirely composed of No. 1, have l>oen scum. 

The following is a brief summary of the lithological characters of the 
rex oral beds, given in order from above downward : 

No. 1: Fine grained, almost a mud. hut slightly vesicular, and possessing dis 
tinct strati lieu lion. Color, gray. Dark specks, which are minute fragments of 
xolennta glass, are occasionally seen. It |mrts readily along the bedding plane. 
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No. 2: UitfVtK wry little from the promting, perhaps a little* liner grained. 

No. 3: A!tieli eonrMer Ilian No. 2, made up of black and yellow angular frag¬ 
ments. Its matrix rt Unit tin* Ktuue mm the ImvIv of No. 2. The hlack fragment a. 
on being broken ojien. are seen to be dull in color, exceedingly fine grained, not 
glassy. but (visit ic, also slightly vesicular. Occasionally an ineipient aunidine 
eryatul can la* ween. 

No. 4: Very coarse, but with practically the same composition i»m No. 3. Very 
loose and easily falling to piei-e*. SeoriaeeoiiM fragments more uhutidaut. 

No. ;>: Dirty yellow in color, nioic coherent; eonereiions of tine yellow silty 
material occasionally mooii. It eoiitiiins fossil teeth, probably of Jioiida. 

No. 11; Practically the same as No. 3. 

No. 7: Coucrot binary structure vrry pronounced. These concretions are usually 
almost perfectly round and van from onl,\ a few millimeters to 10 or 20 centi¬ 
meters in diameter. Concretion^ eonifwosctl of the same material as the matrix. 

No. H: Appears altogether to laek the concretionary structure, at least this 
is so in the hand specimen; otherwise it differs in none of its essentia Is from 
No. 7. A slight vlHnreseeiioc of a material which doubtless is sodium eurboimte 
has ap|ieaml since the sample was teeeived at the Bureau. 

This admirable series shows the difference in the conditions which 
prevailed, hut at present we arc unable to give any reliable data as to 
the rapidity of change. Considerations of this kind, together with 
questions as to the origin of the series, etc., will, it is contemplated, he 
taken up b\ another member of this Bureau in connection with his 
work on Taal Volcano, with which these deposits are closely related. 

This being the case, it is in this connection sufficient to state that 
the tulT-cmered area as shown by Centeno on his map of the year lSSo, 
extends beyond the limits gi\eii b\ tin* latter to the Loboo Mountain 
area and even to the eastern slopes of the range. 

This deposit, or series of deposits, is in some places \crv recent, as is 
shown by the fossil rice blades, identical with those growing in the 
fields to-day, which occur in it, so that at least one mighty cataclysm 
probably took place within the historic period and at a time when this 
country had parth risen from the sea. 

Hofereiice to Mate II will suggest something of the field relations of 
the tuff obtaining in this region. 

KCONOMIC UKODKJY. 

Considering the stage of the prospecting which is being carried on in 
this district, it might he premature to speak of the mineral veins a< 
ore deposits. The country might he fairly well mineralized, without 
the occurrence of any workable body of ore. 

For the most part, the metallic minerals arc conlined to veins of the 
fissure type, hut some indications of lateral secretion in the country 
rock itself are present. Two sets of \eins appear to bo more prominent 
than the rest, the main one of‘these strikes in the direction of X. 70" W. 
whereas the other trends N, 1.V 1 to :»T° VV. By comparing the former 
direction with the general trend of the Ijobou Ihinge (see map. 1M. 11) 
it is soon that the two agree very closely. 
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The gnnguo material of these veins varies, being for the most part 
quarts ami a roek wliie)i owing to its altered condition has so far eluded 
any satisfactory classification. Thin so<*ond veiii-atuff is greenish in 
color with brown specks of about one-third of a millimeter in diameter 
throughout the gangue. The writer is of the opinion that this rock is 
porphyritie, the phonoervsts having decoinpowni to give the rusty-brown 
speeks. We were unable to work out the relation of this second type to 
the quartz veins at the time of our visit to the district. Whether or 
not they branch off from tlu* former is not a< yet determined, so that 
this highly important point is left for future solution. The widest 
quartz vein which was seen, measured from -1 to G feet where it was 
ojiened up on the “Maze" claim: however, the average thickness of these 
veins as seen in the present workings and outcroppings is not over 1 foot. 

About one mile down the Calhasahan Riwr from (’amp (Vonk and 
up a small tributary of tile latter, termed Arizona Creek, a ledge was 
encountered which in place* more nearly resembled a pegmatite than 
anything else, although on it* borders it graded into the country roek, 
becoming coarser grained and more abundant in tlu* ferrnmagncsiaii 
minerals lateral!). This ledge measured 10 feel in width. The sur¬ 
rounding rock is decidedly gncissic. It is approximate!) vertical and 
strike* N. 70' \V. A sample taken from a cutting acres* the whole 
fact* on assay showed ouh a truce of gold and 0.0 4 per cent of copper. 

Many of the wins in thi* district are wrtical, hut a number which 
have a wry mg dip of from J50 to HU exist and in this locality thi* dip 
almost invariable is to the west. 

The following is a li.*t of the minerals of economic value occurring in 
these wins: 

1. Azurite. 5. Cuprite. 9. Mol> iKlenite. 

2. Hornite. (1. Malachite. 10, Prountite/' 

:>. Chalcolite. 7. Melaconite. 11. Silver. 

4. Caleopyrite. H, (told. 

The black oxide of copper seems to he the chief mineral of economic 
wilue, although horinte in some places holds out good prospects. One 
streak about two inches wide was exposed in a tunnel in the “Reinu 
Victoria" claim of Mr. Montague, which gave the highest values found 
in this district. As this streak lia« every appearance of widening out 
into a healthy win, further development at that place might not Ik* 
amis*. 

As a rule the minerals occur in little patches and pockets through¬ 
out the localities visited l»v the xvritcr. 

Molybdenite was found to a certain extent associated witJi copper 
minerals, hut confined more closely * to the gncissic zone. It wa« 
now'here seen in workable quantities. However, its discovery is very 
interesting as it is believed this is the first authentic report of molyb¬ 
denite from the Philippine Islands. 
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Assays —Previous to the writer^ visit a small number of samples ha<l 
been sent to tins Bureau for analysis Thov gave exceedingly favorable 
results, and upon this basis a piovisional estimate of the probabfe cost of 
mining and treatment of these on* was^inade for the prospectors in that 
district. Howevei, this estimate was held oxer until further sampling 
had been done and home study of the region completed The writer 
regrets that the results of the assa>s and of the personal examination 
of the district do not induce us to place any great confidence m the 
earlier sampling and repoits from the camp m that region. However, 
negative determinations are often as valuable from a commercial stand¬ 
point as are positive ones and therefore we shall here give the result* 
of both samplings to show wlmt erroneous ideas mo) be deduced con¬ 
cerning a dishi<t even when it is the effort of the interested parties to 
be perfectly honed, foi the latter often mislead themselves as badly as 
they do those* who aie on the* optside 

Two iubh* (Nos IJ and Ill), giving results of anahses follow, the 
found of oils collected b> piospectors and forwarded to tins Bureau, 
the latte i of sample* taken In the writcu and asr>a\cd b\ the same 
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writer are due 


(Ml i 



These samples were all taken Recording to the moat approved methods 
adopted by mining engineers and the strictest impartiality and caution 
were observed. 

Prom a limited examination, the best prospects at present are seen 
to be the vein outcropping at the point from which sample No. 3, 
Table III, was taken and the thin hut rich streak where No. 6, Table 
III, was secured. Both of these are, in the opinion of the writer, woll 
worth further development work. The ledge which yielded No. 3, from 
its peculiar character, trace of values and width, might well be given 
attention. 

The gold ore is in part free milling, as some of it was crushed and 
panned, but for the greater part, it is believed, it will prove to ho 
refractory. 

Claims and titles .—In this district there arc twenty-one claims staked 
out at the present time, although, to the writer's knowledge, no patents 
have been issued. Because nothing beyond prospecting and assessment 
work is being carried on in this place, an existing plat of the claims is 

not published at thia time; the latter shows the courses of the various 

veins, but owing to the exceedingly crude and in some ease* inaccurate 
compass surveys it would only be misleading. 

This portion of the discussion will lie concluded with the statement that 
the work so far done on the mineral resource* of the Loboo region l* 

loo meager to allow' u* either to condemn it or to Ih» carried away 

with an exaggerated enthusiasm. The region, w*e firmh bolnnc, merits 
further exploration, hut beyond that we do not presume to ad\isc. a 

F4LEOVTOLOOY. 

INTHODrCliON. 

Although only a small number of fossils are to be described in this 
paper, nevertheless this is the first instance in w r hich they have been 
encountered in this district. They have, of themselves, a peculiar 
interest and also a bearing on certain economic questions, and finally, 
their affinities with form* from neighboring parts of the Malay region 
warrant their full discussion. 

To the writer's knowledge, no fossils have been figured or described 
from this portion of Luzon. A knowledge of them is almolutely essen¬ 
tial for the complete and proper understanding of the relations of the 
stratified deposits and of the latter to the igneous rocks. At present, 
any economically valuable mineral deposits which may occur are likely 
in the first instance to come from the igneous basement, but occurrences, 
small to be sure, of lead and gypsiun in the sedimentary formations 
appear to promise future values from these higher horizons and in the 

6 Since writing the above, specimen* of veiy good looking copper ore (chalcooite), 
galena, and stihuite have been biought in from the Loboo Mountains near Datum 
gas pity. The country is, to say the least, wei! mineralized. 
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didimiiutiouH of the lutter, FonhHs play their most important part. 
Furthermore, in this district us well as farther north in Luzon, some 
small amount of prospecting has been done for coal and upon this 
subject some deductions resulting from the study of the fossils of the 
several districts and which may he found to possess practical value, can 
he made. Concrete examples arc always more convincing than abstract 
statement. One may be given as follows: In all the coal fields visited 
by the writer in Batan and (Vbu islands, the coal scams have been 
found to lie stratigraphically below the Upper Miocene beds. Now, in 
the Batangas district, as well as Farther north in several localities, we 
have found beds with an Upjicr Miocene fauna resting just above the 
igneous base. This means that the Lower Miocene, Oligocene, and 
Eocene are missing and from this, in turn, the eonelusion must be 
reached that coal beds corresponding to those of Batan, Polillo, and 
(Jebu arc wanting in many of these localities. Great care should be 
taken in interpreting this statement, which does not mean that coal 
will not be found in northern Luzon, for it is known to occur in the 
Xtunbalcs Jinngc and in the Cagayan Valley. On Plate 111 the most 
{vpical of these Upper Miocene fossils are figured and these may be used 
as indicators. 

Dkhchiption of Sckciks. 
zoom i via. 


Funoidac. 

CYCLOSERI8 At. K. £ .1. H. 

Cycloserlt hldalgi *p. nov. 1*1. IV, %. 1. 

t\ t. (\ dvcijrti us Mart.. TertiHrschiclit. auf Jinn. J*L XXV , fig. S, p. lft. 
TliickncHs, 5 millimeter*; diameter, 5S millimeters. Circular, with radiating 
«epU arranged in cycles. J V I. Number uf prineipul septa, 48. 

Thin, upper surface convex, slightly depressed in the center. 

Locality: Uiuestone on L»1 mk> River. Ratangas Province. 

Age: Younger Miocene. 

KbPSAMMIOAC. 


BALANOPHYLLIA. 


Fig *> (1*1 IV) is a photograph of n very poor specimen, from the same bed as 
that in" which iylM« w«s found. which 1 have provisionally culled a Bain- 


nophyllin. 


FOimtlNlFRKA. 


ORBITOIDE8 d’Orb. 

nrm*h*to» »f wiu*. Test discohb.l, with circular or siellnte contour, often 
Jit exterior smooth or with radial strins and composed of numerous eonceutric 
annuli disposed about a primordial spiral of three to five whorls. 3 he rings are 
^vided J transverse partitions Into small. mt»n K u1a. chambers and the septa 
«nd manriiml eord are traversed by runs In. Superimposed over tlie median series 
of the principal ehan.hers on both sides are several layers of fattened secondary 
chamber lets, which are likewise disposed in concentric rings. (Zittel.) 
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Orbitoideg martini »p. tiov. PL IV, figs. 0, 7, and 9, 

Specimen with edges somewhat broken. Pisc-shaped, with slight protuberance* 
in the center; often found bent and warped, rarely perfect. Surface perfectly 
smooth. Section (fig. 9) shows no contra! chambers larger than usual, as is 
the case in some s|K»cics of orbitoides. Chambers in the median line lozenge- 
shaprd and with their long axes at right angles to those of the chambers in the 
outer cycles. Diameter of individuals varies from 15 to 50 millimeters. 

Locality: Limestone on Loboo River, Batangas Province. 

Age: Younger Miocene. 

Similar forms are plentiful in the limestones of Cebu, above* the 
Coal Measures. 

GASTEROPODA. 

TURBO Linn. 

Turbo borrtefinaia BUg. PI. IV, figs. 3 and 4. 

Turbo bomcensis Bottger,, Pie Eociin formation von Borneo. PI. 7, fiyx. J 
and 4 » P- ff. 

'These are easts of individuals which me almost identical with those figured bv 
BOttger, though they are a trifle smaller. Height, 15 millimeters: diameter of 
bottom whorl, 25 millimeters. These casts are very Hhundaiit both in Batangan 
Province and in Cebu. 

Locality: Limestone on l^nboo River. Batangas Province. 

Age: Younger Miocene in the Philippines, though it is found in the Eocene in 
Borneo. 

Fig. 11, Plate IV, is probably a young specimen of this same species. 

NERITA Linn. 

Nerita punctata *p. nov. PL IV, fig. H. 

Thick ovoid, or semigloboso, imperforate. Surface marked by lows of mnall 
nodes which ure arranged perpendicular to the lines of growth. The figure on 
Plate TV shows this specimen at natural size. 

Locality: Limestone on Loboo River, Batangas Province. 

Age: Younger Miocene. 

ORILLIA Gray. 

Orillia (?j (Pleurotoma) weberi sp. nov. PL IV, fig. 10. 

Imperfect specimen which has been provisionally classified ns Ihilha from a 
comparison with Jh'iUia allioni Bell, from the Miocene of Budcn, Austria. As 
very few of the generic, to say nothing of specific, characters can be made out 
on our specimen, this must remain with an interrogation attached to it. 

CYPR>EA Linn. 

Cypraea paniculus? Bttg. (joung form). 

Cypraea jMniculus Bfittger. Die KoeHn for inn lion von Borneo. PI. ///, 
fin- 23, p. 22. 

Fig. 12 show’s the size of this specimen, which is probably the young of punicutuH. 
Locality: Limestone on Loboo River, Batangas Piovinee. 

Age: Younger Miocene. 

VICARYA d’Arch. 

Vlcarya calloaa Jenk. var. temper I. 

Vicarya (t) callosa Jenk. Quart. Jr. Gaol. Hoc., Vol. XX, PI. V77, fig. 5, 
p. 57. 

Vicarya callosa Jenk, Tertittrschichten auf Java, Martin. PL X( t fig. S , 
p. 55. 



Yictirya rail off a Jenk. Samuil utigen des Ueologischen Retchsinuseuiii* ill 
Leiden, Vol. V, 1890* pp. 53, 09. 

AIko noted in Japan and India, lmt wu are unable to give citations of tin* 
literature. 

Fig. I, Plate IIJ, in a photograph (slightly enlarged) of a rather imperfect 
specimen, but which at ill shows enough of the sculpturing to enable us easily 1 «j 
identify it an belonging to this species. Ah the shaly sandstone from which it 
was taken was exceedingly hard, the specimen suffered unavoidable mutilation. 

Tliia lintaugus fossil is somewhat larger than those figured by Martin from 
Minanga and Dicanitii brook in Luzon, hut is ubout. of the size of a specimen 
which the writer exuuiined in the museum of the Imperial University ut Tokyo, 
Japan. It is also of nenrh the Koine dimensions ns that descril>ed by Martin 
from Java. 

The characteristie features of all these specimens are the flattened whorls, the 
row of strong spines which are found next to the sutures, the sigmoidal growth 
lines which have their deepest incurvation between the rows of spines. 

The Hatnngas specimen possesses at least 10 whorls, its length is 88 milli¬ 
meters, width 3.5 millimeters, and the angle of spire is 27°. 

Locality: Lolioo Kivor, Itntarigas Ptovinee. 

Age: Upper Miocene. 

STROM BUS Linn. 

Strombus javanus Martin, var. now •emperi. PI. Ill, fig. 3. 

tffromhus jnvanuH Martin. TertiilrMchicht. uuf Java. PI. 7.V, fig. 2. p. )7. 

As this is a cust a very close comparison with Martin’s figure can not be 
made, and it is probable that, were the outer shell present, this would be found 
to be not c\on a variety. At present the only difference is in the shape of the 
whorls, those of the llntnngas specimen lieing more rounded. The fluting on the 
margin of the expauded lip can Ik* seen very plainly. Height, 30 millimeters; 
width of bottom whorl, including expansion of lip, 19 millimeters. 

Locality : Lohoo Khcr, Ibitangas Piomiicc, in shaly sandstone just above igneous 
bn semen t. 

Age: Upper Miocene. 

Fig. 13 is a east undetermined, lmt which is found in grout nutnhers 
in tho same beds with VI cary a callosa. 

TAPES Megcile. 

Tapes (*') loboo8nsia sp. nov. IM. HI. lig. 2. 

This cast 1ms the Tapes outline and men of Tapes. length, 30 millimeters; 
height, 18 millimeters. 

So far as we know, this is the iirat instance of the finding of this genus in the 
Philippines, and therefore we assign to if the sjs*cific name given above, although 
we recognize its pool claims to the rank of a type. 

Locality: SlinJy sandstone beds of Lobuo Kivor, liatangas Province. 

Age: Upper Mioeene, 

Tapes sp. indet. Pl. III, fig- 7. 

Another poor oast of a fairly common form in same bed with T. lohoocnttis. 

PTEROP3I3 Uour. 

Pteropele (?) bullata sp. nov. PI. 3, fig. 5. 

ThiH is a fairly perfect cast of a very globular species of what we take to be 
P ter apsis- The heavy growth lines nppeur to be very characteristic and in this 
sjiecies each ridge i* made up of two and sometimes three minor ridges. The 
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right valve in slightly larger tlmn the left, Length, 25 millimeters; height* 21 
millimeters. 

Locality: ShuJy sandstone beds of the Ixjboo Hivor/ltatanga* Province. 

Age: TTpper MJocene. 

MACOMA Leach. 

Macoma roaariana ap. nov. PI. ill, fig. 4. 

The cast of a very triangular form with n rapidly descending anterior margin, 
marked by a prominent sinus parallel to this edge. 

The, figure does not at all bring out the sculpture, but there is enough on the 
cast to enable any one examining it to make out the rather prominent growth 
lines to be seen as small ridges from 2 to 3 millimeters apart. Length of shell, 
45 millimeters; height, 34 millimeters. 

This form is not greatly unlike M. naauta Carp, from the Upper San Pedro 
series (Pleistocene), Uw Cerritos, California. 

It is quite difficult in these casts to distinguish between Tvllma and Macoma. 
in this case, the writer has considered the more* triangular and blunter shape 
and the rougher surface ns indicating the latter rather tlrnu the former. 

Locality: Shaly sandstone beds of the Loboo Hirer, Batangn* Province. 

Age: Upper Miocene. 

ARCA Lam. 

Area nodosa Mart. \nr. nov. batanenaia, PI. II1, ilg. (1. 

Shell trapezoid, equivalve, with a wide amphiditic area, distant conspicuous 
beaks, and radial sculpture, a wide hyssal gape, a long, *1 might, transversely 
dentate hinge line, with many similar teeth. (Zittel.) This shell, which is 
the commonest form in the Tertiary as well as the Recent deposits of these 
Islands, is quite similar to Martin's A . nodosa, howe\ei with the nodes not so 
prominent. It measures 20 millimeters in length, 11 millimeters in height, and 
the number of ribs is 22. The nodes are found only on the lateral ribs. 

Ixxjality: Hhaly sandstone beds on fyihoo River, Katanga* Province 
Age: Upper Miocene. 

The variety name of batanensi* has been given because of the great 
abundance of this form in the beds al*>ve the Coal Measures on Batan 
Island, P. I. 

The writer has not as yet seen any li\ing form which is quite like this. 
The living species are all much larger. The Arcidw are still the most 
abundant of our Philippine marine mollusea. 

LUCINA Jirug. 


Lucina sp. indet. PJ. Ill, fig. 8. 

A cast of a species, as yet undetermined, with very prominent beaks. A portion 
of the shell, still remaining, possesses a very fine sculpturing consisting of parallel 
growth lines. • 

Locality: Shaly sandstone beds on J^oboo River, Batangas Province. 

Age: Tipper Miocene. 

8EMELE Sebum. 

Semele (?) dalll sp. nov. PI. IV, fig. 5. 

This specimen is somewhat, more triangular than the 8 emelidir usually are, 
but Ha sculpturing and the possession of a shallow simis parallel to the anterior 
margin make it resemble the form described by Br. Ball in his “A Hubtropionl 
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Miocene Fauna in Arctic Siberia,” Proceed, V, 8. Nat . Museum, Vol XVJ 
pp. 471- 478. - ’ 

Locality: Limestone beds on 3x>boo Kiver, Batangas Province. 

Age: Younger Miocene. 


Table No. I\ presents in brief the writer’s present knowledge of the 
distribution and relationships of the fossils described and figured. It is 
well understood that much more might be stated if a completer acquaint¬ 
ance with the literature were possible. As paleontological work in other 
portions of the Islands is in progress, it is deemed beBt at the present 
time to forego further comment on the material here presented. 


Table 1V .—Shommj relationship ami distribution of the Pat a nyas fossil*. 


i No. 


„ ,, „ i *: Kouiwl in Tertiary ; 

Name of frawll. I s | of adjacent UclationahJp. 

i g : eountrie*. 


Localities in Phil¬ 
ippines 


I 


VienryacalloHM* Jenk III i Java. Japan (Min- i Vicaryn vemenllt 1 Katanga* Prov. 

t cent*.) D'arch. (Miocene inee, Cebu, and 

of India). i northern Luzon. 

‘J i Tapes lubooctiftl* *p. IJI ......—' Tape* rimoan Phil. ■ Katanga*. 

I ,,ov - , (Miocene, Java). ' 

3 j StramlMM Javann* III .., Strowbna javanu* On. 

| Mart. var. SeiniMiri Mart. (Mhieone, 

j var.nov. , Java). 


I 4 • Mftcoma nwartana «p. ill 

! | *"• 


M. na»utn Conrad 
l Pleistocene, Cal¬ 
ifornia). 


f» i Ptmprta? imllttta up. 1 III . .. 

S nov. 

« ! Area nodosa var. ill ... A. nodo*a K. Mart. 


tMitanenai*. 


. I 


, Tape* »p. Imlet . 


Ill 


I— * - 


9 I Cyelowria hidalgt *p. IV ;.., 

| nov. ! 

10 j Balanophvillahyllla • IV i. 

11 | Turbo hornri'iids IV j Borneo(Kocetic) 

Httg. i j 


(?) (Miocene. 

tango*. 

Java). 

Batangit>. 

Similar cant* in ) 

Do. 

Hcnguetand Cebu. 1 

C. did plena Mart, j Katanga*; 

(Miocene. Java). : 

guet. 

1 

Ba tangos. 

■. ..i 

Batangas; 


13 I Homcle (?) dalll up. S IV L 


I 

, ...... , 

1» i NerlUt punctata up. ; JV j.... N. rumplii Kedu* i 


Do. 

Do. 

Bit tan Inland: Ha- 


Hen- 


guet iu Luzon 
and Cebu. 


I 


i 


(Miocene. Java). ' 


14 j Orb! told e* martini IV The genua In dl* ... - -L Cebu: Katanga*. 


up. nov. 


.eberl, ap. j IV 
pankutluH? : IV 


Bttgr. 


tnuuieu iroMi , 
New Hebrldea to 
Japan. ! 


Romeo (Eocene). 


! 

Ha tango*. 
Do. 


• (Yrithium noduUmm living Iti Philippine water* i* probably clowlv related to r. callow. Like- 
wlae V. THlfiatum from ormtliern Europe, Wert Africa, and Capo of yood Hope. 


















ILLUSTRATIONS. 


Plate T. 

Diagramniutie seel ion um«i portion of Ilatnngafl Piovince. 

Plate IT. 


(friicml nmp of fNirtiim of JJatangim Province. showing the Loboo Mountains 
(fnun d’Almonte). 


Plate III. 


(All slightly enlarged,) 

1. 1 tom,t/(| CUllobQ ijetlk 
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ft Stimulus jaranus vui. &< mpi it vui nov. 
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(». Area nodosa var. hatmmwi'* 

7. Tapes? Rp. indot. 

5. L unit a wp. imlot 

Plate IV. 


(All figures slightlv enlarged.) 

1. Cyclosuis htdulyt sp. not. 

2. Indot. (one of the fiupsatnundo \ 
ft, 1 Turbo barm easts ftttg 

T>. Nemelr it) dalh Rp m>\ 

(1. OrhitoUhs math in sp. no\ 

7 Orbttouie* martini (end view ). 

8. Went a punctata sp. nov. 

9. OtbilutdiH mat tun (enlarged six diameters. iiotn drawing). 

10. Onltia nehen »p. nov. 

11. Turbo bonteensts (juung form). 

12. Pypraea pain rat us (young foim). 

I ft. Interim I east of I xntryat 
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TH£ VEGETATION OF THE LAMAO FOREST RESERVE, II. 

(TONCf .rinsn FROM PAGE 43].) 


By 11. X. WiiiTji'uKu. 

(From the botanical weiion of the Biological Laboratory , Bureau of Science.) 


I IT. The DiptekocaapuH'Suuuea Formation. 


On the south Hide of the Boserve there is a characteristic type of 
vegetation between the two hundred anil fiftieth and four hundred and 
fifth meter contour lines; on the north, as shown by the* map. the type 
almost entirely disappears. Over 15 per cent of the trees belong to 
one species. IHplerocarpvs grand iff ortts (apitong). So characteristic is 
this sjHfcies that it was thought advisable to separate the forest whore it 
is encountered into a distinct formation, giving it the name of the two 
principal specie of Di pi Croat rpnew which are found there. (Pis. XXIV 
and XXVIIT.) 

Description of Table XVII* 


The* plot is oil mi ted al ail altitude nf 340 meters. It. is on the top and slopes 
of u riti/fiv and comprises an urea of approximately 8.325 square meters. 

T AIII.K XVII. 


Xaimt of plant. 


A. 


B. 


{ 1. 1M pi en>earpiw gran dirt ortiN . 

2. Sltnrm polynpcrma... 

! 3. Meuiecylon eduU*. 

4. Apomoa spl)«flrldo|»h«*rw 
f . r >. TernKtroemin toipiinn 

! fl. lUospyroK pllofumtlicm.- 

j 7. Huntiriu nltida.. - . 

8, OHllophyllum will I leli tannin 
' 9 . ShorcH contorts ... ... 

j 10. Cyoloslcimai inierophyUum 

I II. Eugenia fflaucicalyx- 

I !•*. Clnnumonium mcrcadoi. 

| 13. Apomsa syniplnoosUolla. 

j 14. tiemcoarpii* pvrrottetli- 

I IS. Hopes acuminata . 

! 16. ipioreuis ap. 

i 17. Kayon paniculata .. 

I 18. Utchi phtUpplnenstH .. 

19 . ploctroiila vlrldl*.-.- 

20. Euphoriaeiuerea.. .. .. 

•21. Shore* gul*n- -- - 


182 ' 

15.7 

YM , 

11.5 

94 

8.1 

81 

7.0 

lilt 

5.7 

59 

6.1 

.V2 

4.5 

48 

4.1 

41 | 

3.5 

30 ! 

2.6 

x 1 

2.2 

23 

2.0 

■22 

Ml 

22 

1.9 

20 

1.7 

17 

1.6 

15 

1.3 

15 , 

1.3 

12 

1.0 

12 . 

1.0 

12 

1.0 


48 The data upm which Table XVII is based were gathered by T. K. Borden, 
inspector in the Bureau of Forestry. 
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Taiimc XVII—Continued. 

Name or plant. [A. B. 1 


I 22. KUipanihue luxonietmis 
j 28. Bymploona oblong!folia 

! *24. Vatic* mangachapoi_ 

2ft, Bacoaurea tetranrtm_ 

1 28 Eugenia «p. 

27. Pandanu* luxonenaiN . 

28. Anisoptera vidallana_ 

29 Calophyllum whltfordll . 

80. Gonocaryum tariaoense. 

81. Ormosia oalavenKiM.. . 

82. Knema heterophylla 

83. Kxcoecaria phllippinenata 

84. Dimorphocalyx longipe* 

86. Kopaia longtflom. 

88 Litfiea luxonioa . .. 

j 87 Lilaea fulva. 

j 88. Myriatica phillppeoaU_ 

89. flidernxylon dnclitan 

i 40. T&lauma vtllariana. 

| II Antideema edule . 

42. Flooct gp_ 

48. Ajflala harmaiana. 

44. rhamporefa cumlnglana ... . 

46. Eugenia ap -__ 

46 Eugenia ap.. 

47. Qrewiastylocarpa.... 

48 Mangifer* altiwima. 

49 Pygeum latifolliuu . 

ftO. Bhorvasp... 

51. Btereulia brevjpetlolata -- 

58. Llnocieraap. 

58 Vnona cl turfflora ... 

54. Aglala bordenii. 

55. Albiaeia procera-- ... 

56 Ardlafa phUipptnensi* 

57. Artocarpuu oonununU- 

58. Buchanan)* florid a.... ... . 

69. Citron hyatrlx. 

60. Cy&thocal} x gioboaua. 

61. Olpterooarpna vemicifluu*-- 

62 Fiona up. 

63 (iuioahp. 

64. Ixora «p...— 

65. Ixora ap --- 

66. Memecylon up. 

67. Mlcheli* parvlflora-... 

6h Mttrephom ferruginea 

09. Pahudia rhomboldea . . 

70. P&laquium ten uipetiol* turn. 

71 Randia ap. 

72 Whore* ap ... - 

7.4 Voacaugaap- 

71 to 86 (unknown apecl**) 

Total (HTi) 



• The following have lew than 1 per oeut. 
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ikswtpttnn of 7 ahU \ l /// 

This table centiM four plot* in \auouH situations m the Diptcroiai pus khoua 
formation A, a plot oi 000 nquau ineteia situated at the junction of the main 
ridge uith a aide one at an altitude of 410 imt<i« B, a plot m a partially open 
place on a udgi at an altitude of U0 imlnn it tumpiiHeH 460 square metris 
C\ a plot of 760 aquait meters at the junction of n aide ndge vtith the mam 
one at nn altitude of 100 meter* 1) a small plot cemipnamg .100 square meters 
at 300 mctois* altitude on a gentle slope K, totil number of trees of each 
species in all the plots V pucentagt of the name 

r\i*if XVIII 


Naim of plant 

1 Dipterotarpuw annul HI or u* 

2 Taleiph^ Hum wall! hlntmtn 
4 shoreit pt>l > «p» rum 

4 Short a t emtorin 

5 <4antirla nitida 

a DUwpuo* pllosantlaru 
7 LftMeafuha 
S Atiinoptern \ie)altniiti 
a B«ct«uri« tetnmdra 

10 ( ImiHmoiuuui ini rtadoi 

11 ( v< lci*U me»n mieruphx Hum 

12 Stmeearpu* jh rrotl« til 
14 c onoc nr\ um lariat en* 

14 I ugtnia Klaut It ah x 

15 Hope a at umuu&tn 
If Kuphoriu i im rt*n 

ko|*ia longlll »rn 
1* Orm<*la talmemfc 
1 M Atalnmla dhth ha 

20 Aporoaa «l hat ftd«»| ht»ru 

21 I Upturn arp ,w '«• r,i,< 

22 KlHpaiithusluyontt nMs 
2 .) ka\LH piiuh ulcUrt 

21 M>rlsltfH phUIppuisi* 

25 1 nons t liwifloru 
25 \poro«H sjitiplot estf< Hu 

27 jButhftiiftJiiH Itornlw 

28 IMnmrphtw ah * longipe * 
y» f*n win shlotarj h 

ftO I hi phiU|>| Im rods 
41 NtHilltata \ idalil 
T2 Aglala hordi nil 
38 { nseurlu t tin re a 
I 84 huge ilia «p 
| S5 Kngtnlaap 
30 UtKtt luronUa 

37 palatpmuti fe nui|ietb»luhiin 
sa Parkm roxburghli 
Ph t tronla *p 

40 Queu m *p 

41 Itainwartioduidrcm nurrillii 
412 Btromhoaln Philippine nal« 


A * H < I> I* 1* 


12 1 

1 

28 

to 

71 18 4 

H 

* | 

27 

\ 

42 10 9 

11 

ft 1 

11 

” 1 

<W 1 8 8 

\ 

11 

« i 

1 1 

>1 5 4 

7 

1 

1 


17 4 4 


* 

8 

b 

15 8 8 

1 | 

7 I 



15 8 8 


2 

j 

1 

U 1 A 1 

t* 

2 

2 1 

4 

1H 8 4 

* 

2 

8 1 


12 t 1 


j 

» i 


112 8 


*, 

1 1 

| 

s 2 o 


1 

i 


7 I 8 

1 

H 

4 

1 


1 

4 

1 , 

l 

< i 1 ' 

2 


1 

1 

1 4 





I 1 * 

«! 




5 l 4 

i 1 

1 

„ 

0 

1 1 0 

* 




4 1 0 

i 




1 1 0 

i 

2 

t 1 

I 

1 1 0 



I 

2 

4 1 0 


\ 

1 

1 

4 1 0 

2 


» 

1 

i 

4 1 0 

1 

2 

" 1 

I 

» <■> 

1 




8 



1 

1 


1 

1 

1 


\ 


2 

1 


8 



1 

2 

s 1 

2 



1 



2 



2 1 



* I 


2 

1 

2 

i 


2 

ll 

1 



2 

1 



t 

t 


2 



2 



> 1 


• 


Us* than 1 ik i ctnt 



Tkhu: XVIII—Continued. 


Name of pltuu. 


A. B C | D. K, F. 


<3, Zirvphus yonulatus . . j 

44 AutUltmma ihIuIl* — , _ _ ____ 1 j, 

45 CHHcarln fuliplmmH . . . I , 

lb. ('ImmiH TGla cumingiatm 

17 Eiigcma*p — .. - __ 

is Ficus ruflraulis. .. 1 

49 Garcinitt blnncao . . . 

Mangifora sltiradma. .... 1 

51 Mi trap horn lanotan ... _ _... 

r »2 Ptthwoloblum aclc . 1 

53 Pjgeum latl folium .... . _ 

54 Talauttia \ illariaim .. . . . _ 1 

55 Ternstroenila toquian ... . 1 


Total. 


8N W i 147 61 3S» 


l 


It will be seen from Tables XVII ami XV111 that three members of 
the Dipterocarpamr, namely, Diptcroi urpus grandifloru *, SIlorea poly * 
sperma, ami S. contorta . comprise 31.15 per cent of all the trees in the 
plots measured. With the exception of Calophylluin wnllithianum, 
Santiria nitida, Eugenia ghuuitdigs, ami a few others, these (rots make 
up nearly the whole of the up]M*r story \rotation. Attention has already 
been called to the fact (see p. I VO) that in tins formation these tree** in 
places form a similar crown c lass and that in corresjamdciue with this 
there is a less development of board roots. (See PL XXIV.) 

Trees which ma\ reach a crown c loss slightly lower than the Dipivrocar- 
pacetr are Terndroetn in toquian. Itiusjnjrns pitosa nth era, l at sea sp. f Citi- 
namomtim mereadoi. and others. Prominent, Isnaiise of the three striking 
hoard roots, is Eugenia glaurhalyj. (See Pis. XXll and XXVJU.) 
A reference to the tables descriptive of the other formations will show 
that with the exception of Diptrrorarpv .<? grandiflorus all the species 
found in this one are also present m others. In Una plot Parkin 
roxburghu . with two trees, reaches its highest altitude. Albizzia procera , 
another speen*s of the* liainbum-Parkia formation, is likewise represented 
bv one -penmen and the upper limits of Ptcrocymbuim tinrtorium and 
Pith real ahum ade are also found. 

On the other hand. **jh«cics which become more prominent in the next 
formation higher up the mountain are introduced for the first time. 
Prominent among these an* 7 'crustrocwin toquian , Pfcctronia riridis. 
Symptoms oblongifoha, and Exroeraria philippinrnsix. in this forma¬ 
tion An inapt era vidoHarui occupies a subordinate position and it entirely 
disappears from the forests a short distance above its upper limits. 

The presence of Oipfrrooarpus grandifloras in a narrow belt at this 
altitude, where it becomes the most important tree, is undoubtedly due 
to more* favorable climatic conditions than exist below this altitude. Why 
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it ahould not Ik* represented by more* specimens lower down 44 ainl wliy 
it disappears almost c*nijrely on the ridge leading to Linmy Peak is not 
known. The explanation of its scarcity in the latter locality is probably 
correlated with the extension of the Bantbuxa-Parkia formation higher 
up the mountain in thin situation. That the heat of the low country is 
liot too great for it to flourish is evidence! by the fact that on the east 
coast of Luzon, when* the dry season is less pronounced, it descends nearly 
to aca level. 

The topography of this formation is similar to that of the previous 
one discussed - *i. e., it shows alternating prominent ridges and valleys. 
With the exception of its non-occurrence on tiie steep slopes, where the 
vegetation is thin and in the beds of the river canyons, Dipicrocarpux 
itself is not confined to any particular topographic type. At the extreme 
upper limits of the apitong zone is a sharp knob where all the soil has 
liecn washt*d off, leaving the half-disintegrated volcanic rock exposed on 
the surface. On this area, out of t>0 trees noted, 18 were (Jucrrux sp.; 
11, Vatica tnanyachapoi : 10, Bhorea polyxpenua: 0. Buymia pallida: 5, 
Symplocos oblonyifolia, and the remainder Diptcrorarpus yrandiflorus, 
Trrnstmnnia foyuinn. A porosa sytnploroxi folia, and Pbctronia viridix. 
All these S|K*e»es in this situation have much reduced leaves and the 
trees show a tendency to become dwarfed. This plot is the lowest place 
which was ohsened on the mountain, when* exposure to wind dwarfs 
the trees of the forest. The climbing bamboo (JHimchloa Ijatikorrrh) 
is characteristic on the open places on steep slopes. No other bamboos 
are present in the formation. ^ oung trees of the l)i pic rucarpaccui with 
Mr in cry I on eda/c. A porosa spharidophora. Diospyrox pilomnlhcra, I T raria 
alba. Clao.rylon rnhcsrrns. Cndiannn Inzonirum. Lera philippin crisis, 
lAtxeu Imonmsis, Dracaena anyuslifnlia. and Tabernacnmniana panda - 
c ayui form the undergrowth. 

Ill its response to the xerophytic condition* of the dry season, this 
formation differs from the A nixopicnt-SIromhosia one in having fewer 
deciduous tree*. Isolated specimens of Par kid ro.rlmryhU arc* about the 
onlv imlixiduals which shed their lea\es completely during a portion 
of the drv season, hut nearly all tlu* trees show a thinner foliage. 
Jtiptrrorarpus yrandiflorus completely changes its leaves during Jan- 
uarv and February, hut simultaneously with the* dropping of the old, 
now ones take their place. At this season of the year the thick bed of 
dead leaves on the ground, the large*, red. bud scales appearing with the 
new leaves and the large, weet-scented flowers of this species accentuate 
its numerical importance. The ground itself is so completely covered 
with fallen foliage that this characteristic, together with the tlun under¬ 
growth reminds one strikingly of the* forests of temperate regions m 
the autumn. Plates XX1V and X X V11L will give some idea of the gen- 

44 ( ) n j v imP * aK noted in the Anisopt* niStromhniiu formation and none were 
ohserwNi above an altitude of 450 meters. 
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era) appearance of the* forest. In its other ecological characteristics the 
])iplt*romrpu*-8horea resemble* the AnimpierorStromboma formation. 

Summary.— 1. Over 30 per cent of the Dipterocarpus-Shorea forma¬ 
tion is composed of members of the IHplerocaritarm\ 

2. Corresponding with the greater rainfall, less saturation deficit and 
loss heat, this formation, in contrast with those lower down the moun¬ 
tain side, is less xerophvtic. This is shown by the almost complete 
absence of deciduous trees and hv the greater leaf display among the 
evergreens during the dry season. 

3. The formation, as a whole, has a more regular profile. 

4. In other ecological respects the formation resembles the Aninoptera - 
Slromboxia formation. 

5. For the first time a tojmgraphical situation is encountered where 
exposure brings about a tendency to dwarf the trees—a tendency which 
finds its best expression on the* exposed ridges higher up the mountain. 

IV. SHORKA- Pl.KCTHONlA FORMATION. 

In striking contrast with the formation in which over 30 per rent 
of the larger tree specie* are members of the / )iptrroan-pumt is the 
one immediately above* it m which this family is represented by only 
l(i per cent of the total number of trees over 4 meter* in height. 
Again, on under storv vegetation is represented by a number of specie*. 
Among the* larger of these, the genus Shown stands first and the minaci¬ 
ous Plectronub viri/fix is typical of a number of about the same* height 
and having the same ecological characteristic—that i*. an ability to 
withstand a considerable amount of shade, and therefore tins has been 
called the* Shorta-Vfartrimw formation. In extent it lies approximately 
between the 450 and 000 meter contour lines. Its upper limits arc* 
marked by a rather sudden restriction of the Diptrrocarpacw, 

tU'Ht'riptian of Tnbh' XIX, 

Plot* ia Shot ra /*h rtronia formation. A, n plot on a level liench of a Hide 
ridge leading from the main ridge to the La mao river. It comprises an urea of 
075 square meters. 11, a plot starting at an altitude of 875 meters and running 
through u vertical distance of 30 meter*. The slope is about 25° and the area 
1,440 square meters. It is on the name ridge* as A. Plots l\ 1), K, k\ and*<«, 
eaeh extending thiough a vertical distance of 30 meters, represent portions of a 
narrow side ridge leading directly to the river at right angles to the «nc on 
which are A and 13. <\ is on a slojw of 42° and has an area of approximately 

252 square rooters; J), on a gradient of 40° and with ail area of 330 square 
meters; K, one of 44°, and it represents ait area of 300 square meters; b\ is a 
still steej>er sloj»e of 45° on a narrow ridge between two ravines. Tt has an 
approximate area of 250 meters. A canyon to the right of it has a depth of 18 
jnoters with perpendicular sides. CJ, is on n very steep and unstable slope* 
(over 45"); it has an estimated area of 300 square meters and ends at the 
junction of two canyons. The first line tabulates trees over 4 meters In height; 
the second, those under 4 meters; II, is the total of trees over, amt 1 of those* 
under 4 meters; .T, represents the percentage in all plots of trees over 4 meters. 
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Taiii.k XIX 


Name of plant. 

A. 

»! 

c. 

i).' 

E. 

! F * 

O. 

H. 

X. 

! j. 




_ 

. _ 


i 

_ 




J 1. Plwtront* virid Ik 

10 

43 : 

20 

2ft ! 

17 !_ 


lift 


n.ft 


H 

11 

0 

1« 

22 



48 

2. Wiori'H |>o)yi4|K*rnm 

H 

lfi ! 

20 

2H 

28 

0 

l. 

101 


10.1 

a. Mein cry Ion ednle 

n 

ii: 

7 

. 

» 

* 

2 

- 

1 

61 

Many. 

6.1 

4. Calophyllum whltfordii. 

» 


ft 

i 1 

9 

! l 


Many. 

i 

16 


17 

tt ; 2 

1 

57 

5.7 


3 



H ; 

6 

i H 

Many. 

ft. A port** ulmploroM folia... 

3 

16 

ft 

11 

10 

! ft 

3 

53 

5.3 


1 

4 , 

l 

12 1 

10 

, 7 

1 

4ft 

8. Ho|k*« acuminata 

H 

io; 

4 

6 

10 

; 4 

1 

43 


4.3 


8 

.... i 

3 

6 i 

12 



_ 


7. Tht^a monUim . 

2 

2ft ' 

1 

Ci 1 

li 

l 


J!, 


4.1 j 


3 

22 

12 

10 1 

10 



67 

8. Quert'us Hp 

2 

7 ' 

ft 

17 

ft 

' 

1 

37 


3.7 


ft 

.. 1 




, 

“““ 

Mftnv. 

W. Kturmin glntiHcalyx 

11 

17 

1 

2 . 

1 

i 


83 


3.3 





i 




Many. 

| 10. TVmatnu'inlH tcxjuian 


8 

♦> 

h : 

5 

l 

4 

32 ! 

2.3 

j 


1 



10 

; 2 


16 

. 11. Hhomi contorta . . 

i 

1ft , 

5 

i ; 

1 



26 i 

2.5 


-1 

ft 

ft 

1 ; 



i 

! 

16 

j 12. Acer phillppinuui.. 

- 

3 ■ 

11 

i) ! 

a 

i 


20 


2.4 

I 

1 

ft , 

22 

26 : 

10 

2 


t 

4ft 

i 13. Kugi'nJn acuminatiwdimi 

4 

ft 

0 

2 

1 

ft 

23 1 


2.8 

I 

ft 

4 


a : 

7 

1 



23 

14. (.'iiiiiamomtiin mercadnl 

2 

» 


7 

4 

1 


17 ! 


1.7 

j 

\ 

2 


2 




i 

s 

j 1ft. Cyt’loaternnn ndrroplis Hum 

2 

2 

10 

2 

1 


3 

1 

1 

- 

17 | 


1.7 

J 16. Sytnplocm nMougl folia 


« 

<> 

y 

3 



i 

10 . 


1.6 

i 




H 

7 



1 

15 

! 17. ('norm clu*i flora . 


• 

1 

1 

3 



ift! 

1.5 

j 

1 

j 

ft 

H 


2 



1ft 

| la. Aporosa splmeriiloplmm 

1 

1 

1 

11 

2 . 

2 



1ft i 

1.5 


7 


4 




_ 

11 

j 19. Dioftpyruw pi Ioann thorn ... 1 

1 | 

-7 

1 


1 

J 

3 

14 

1.4 

| i 

1 I | 

3 

2 1 


4 


ti 

----i 

16 


20. ArOtain umrRinata 1 

i «! 

1 

3 ! 





is: 

i 

1.8 | 

i j 

i ft' 

ft 

o; 

•J 

2 

2 

*4 

_ 1 

20 ! 

— - 1 

I 21. Caacnrta nolirla j 

i ; 

1 ‘ 





11 

12 1 

1 

1.2 ! 

i ! 






- 

IS 

_ 

13 ! 

I 

! 22. Orypterouia ctiminRiaim 1 

: . .! 

- - : - 

1 

- • ■! 

3 

7 

2 

12 | 

1 , 

1.2 j 

• 23. Burhannnla florkla.... 

i 

_l 

1 

1 

. ,1 

i ! 

2 

3 

ft 

"i 


1.1 





2 

1 

1 

•1 , 

! 24. Bmvrturca tetnuiilm 

1 : 

! 



1 

1 

K 

10 i 


1 ! 

i 



' f; 

1 


1 

1 

8 


11 ! 

- i 


j 

2ft. Semwarpua perrottetli 

■ • 


* "J 


! 3 

2 

10 | 

1 ! 


i 




3 

, 3 

3 


9 1 

-- — i 

20. lti*a inacrnphylla J 


_! 



ft 

ft 

. 

10 1 

i 

_i 

1 

I 

’ j 

i 

__~i 


ft 

. 2 1 


_i 

7 • 


27. Kitgcnia pallida . . | 

a i 

7 ' 



1 



10 j. 

i 

1 

! ; 


1 

3 i 






4 | 


j 2K. Bautina nitida . ... 1 

1 ! 

4 ; 

1 

i! 

*! 

| J 


„ s j- 

i 

.V 

| 2V. Kujrtmia up.. 

i 

4 

3 
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8 ]. 

.8 ' 

«: 

1 ... 

- 

. 





4 ;. 


1 30. AnUdoama Y »p... < 

\ l 

4 

3 

1 

. _ -■ 

. „ 



8 I. 

6 i 

•8 , 


i ; 

1 







j 31. AjrathJ* plilllppinaiwla 

8 - 

3 - 


i • 

i 



8 1. 


.8 




1 ! - 





2 j 


j 32. Kngcfila oinnamoincH . .j 


i 




7 

" 'll 


.7 




*(_, 



1 


l 


38. OtoehMionap . 

-; 

i 

- - 1 

•--! 

; 

8 

4 

-- -- 

” 7 j 

.; 

.7 

i 

i 

■™r 

[ 

.! 




•;:.T 

! 
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Tabla XIX—Continued, 


Kamo of plant. 

A. 

B. 

C. 

D. 

B. 

F. 

a. 

H. 

1. 

j. 

84, OuidA parrot to til ^ .. 



t 

2 

2 

1 


6 


0.6 


2 

4 

2 

2 

ft 




16 

3ft. Dipterooarpuo vemiejfhiu* 

2 

4 






6 

.6 

4 







4 


8a. Oofdonlt fimg**nn _ 

1 

8 

2 





6 


.6 

97. Ellipanthua luzoniennU T 


. 

1 

8 

.... 

.... 

i 

6 


.5 












88. Eurya acuminata.. 



3 

j 

| 



6 


.6 




4 





4 


M. Polyaltht* hnmMili _ _ 







4 

4 


.4 








ft 


.... y 


40 Knpnnl* «cp 




4 




4 

. - 

.4 





8 





8 


41. Eugenia bordenii.. 



1 


2 

1 

2 


4 

.... 

2 

.4 

A ‘2 Kiigunia whltfordii 


2 



_„ 


2 

4 


.4 

43. Timonltut arboraa... 


1 

_ 

. 

3 

l 

1 

1 

..... 

2 

1 

. 

.4 1 
\ 

44. Lltaea lusonica.„. 


2 

9 

— 


~ 2* 

1 

.... 

8 

16 

.3 I 

1 

4ft. Astrouta rolfal... 



- 



8 


8 

. 

Many 

_ 

•• | 

46 Ptfilyftnnn phlllpplncmRlfl _ _ 

2 

1 






8 

. - j 

8 

47. Symptom* formglneit. . 

2 

1 

6 

1 

..... 

-f 

i 

.... 


8 

< 

2 

»! 

i 

48. Riigtohardtia aubaimplirl folia. 



— 

■ 

i 



3 

1 

s 1 

4». Kamlia whitfonlii . 

50 Rugraliip _ . 







3 

8 


.8 , 

i 


- 

r : ! 

-- 

.... 

1 

2 1 

» 

1 

•» ' 
.. 

fit. Euphoria ctlnerca __ 





1 

2 

i 

1 2 

n i 

.2 ( 

53. Raodia fltzalanl. 


1 

1 

1 


1 I II 
|.. -- 

1 .... 

: i 

. i 


1 

1- 

I a 

6 ' 

V 

I 2 i 

58. Podooarpu* blumei___ 


1 




i 

1 

• ! 


.* i 

I iu. Rtiptnkiip .... 


8 


* -i 

2 

i 

i 

2 

j* ‘ 8 

.. . . I 
.2 I 

Aft. rhampercla cttmingiana .. 


- « 

- 

i 

; i 
, | 

1 

r * **i 
I 

i. 

...J 

1 2 I 

; *j 

i 

- :,*! 

56. Canarlum vlHowim—. 

. 

" 1 

i 

— 


CT 

i_ 

2 

i - 
i.■ 

1 2 

I 1 

.. 

ft7. Atalantia dietiehu. 

• 

7! 

1 




1 i 
1 .1.1 

1 2 ’ 

\ 

1 “ • 

,2 | 

' ftK. MyrlfliL rubn .. 


* 


2 

1. 


1.< 

f 2' 

i 

.2 1 

| 


1 


1 




} 

r 2 


» 50. Kndiandr*corlarca * ......_..! 






2 

l " * 


.2 









1 60. Arthrophyllum ahemUuitun. 

... -j 



.... 

a 

— 

. 

» 2 


.2 

1 A) pygpnm latffnllimn 

* I 





1 


2 


.2 

| 


'* - 

“ 



I* II. 



1 

62 Helioia phlllpplnenris. 

1 . 


1 

•1 M _ v l 


2 



1 2 


.2 

!. 










, os. Palauulum tenuibotlolatum ... .. 
na. raiaquium leuuipaiioiaium 

t*" 

1 



. 


1 

! 2 


.2 




i— 








1 

64 C^yoloateinon monoapermu*.. 

t —’ 

2 


1711 





% 


.2 










65 Aglaia bordenii.. 

i 







2 

3 


.2 







2 




• flfi Hoolopla lueonensia. 


1 


I 




* 2 


.‘i 

C“*’ 

1* ~ 






....... 


1 .. _ . ... . 

1 

1 ™ 

i 







l-Tll" 







































































































T a »Mc X i X —•Continue*!. 


Nam* of plant. 

•J 

67. Llnoutom <*oHao<»~. . . 

6H. Bnphorblarem up. 

i 

66 . Caaearfa elnoren. 

, 70. AnUdowna lucldmu _ .. 

71. Garuga florihnnda . 

! 72. Km*ma huterophyll*_ 

I 78. Liftchl phlllppin«naln — 

i 

► 74. Utaoa *p- 

i 75. Flanrhonia npcctabilfa ... 

76. Antidraina leptocladuni 

77. Ardtsia boi«f»U»ri _ 

78. Eugenia *p .. ..... 

70. FIcim »p_ 

! 80 Fteun hantH* _ . 

i 

I 81. FI<*tMMp . . 

I 82. Laportua lu/oncnals 
| 88. Nauclea phUlppiiienalu 
I 84. Pavetta IjarnoMii 
j 85. MacbiluH phlllppInenniK 
» 86 gnuntuia mihglabni 

i 

j 87 Shore* gula»» 

* 88. Tnrplnto pomifera- 
80. Villebrunoa trinervl* 

00. Unknown apeclw 
01 Unknown speritw 

Total. 



licacnphon of TftbU V.Y. 

XhpHO plot* arc* in mriottH physiographic atiuaiiona in tin* Shorai l Ieoh onia 

formation. A is in the basin at the head of a wine, one aide of «lncl. ih open. 

The plot ia on a very Blight alope, comprises an area of 770 square meters am 
i* at an altitude of 528 meters. « ia on the main ridge leading to the mountains, 
lire the ridge is broad, with a gentle slope: the plot has an area of 040 square 

meters and is situated at an altitude of 570 meters, t’ is on an exposed slope 

of the main ridge, with an incline of 25°. It has an area of about «10 square 
meters and is at an attitude of 500 meters. I) is on a level ridge at an altitude 
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of 460 meter* ami coin prince an area of approximately 020 aqtnmt meter*. J£, 
total*; F, jierrnitnge. 


Table XX. 






Name of plant j A. 




K. 


J. Ittonpyrus piloaanthem.. 



4 


7.9 

2 . Shorwi contort*.. 



18 


7 0 

8 . Lltoea Imtonlca.. 


1 

3 

w| 

6.2 

4. CalophyUum uhltfordll. 


10 

2 

16 | 

4.0 

8 . Memecylon edule .. 


8 


16 \ 

4 0 

6 . Cinnamomum raercariot . 


3 

8 

m! 

4.8 

7, Hhorea polynperma.. 7 


2 

< 

13 

4.0 

8 . Baccaurea tetrandra_ 8 

2 


3 

12 

8.7 

9. Ternatroemi* toqulan. .. 

5 

6 

1 

11 

8 4 

10. Satitiria nltlda .... 4 

1 

3 

2 

10 

3.1 

11. Eugenia sp.. 9 




9 

2.7 

12 . Aporona Mphaerirlophora_ _ _ .. j 1 

1 


0 

8 

2.4 

18. Litaea *p.._ . . . L.. 


1 

3 

* » 

2.4 

14 Ardfeia boiwrieri .. 


2 

1 


2.1 

16. Calophyllum wallichianum . 


t 

3 

7 

2 1 

10. Eugenia up „ - 5 




' | 

2 1 

17. Hopea acuminata ., - . .... J 1 


l 

.. 



10 . Plectronia up.|-... 

* l 

8 


7 1 

2.1 

19. Them monUma ... ... |.. 


7 


■>! 

2 1 

20 Eugenia aomnlnattaritna. 

6 ,. . 



*• t 

1 8 

21. PlectronJa viridls..... .. 

..J.. 


. 

*>! 

1 s 

22 . HemecarpitH perrottetii.. .. 

8 ! 


3 

0 i 

1 8 

23. Eugenia Hp . 





1.5 

24. Pheanthiui cumlngii. 



4 

6 i 

1 6 

25. Aporona ^mplocoaifolia .. 

2 1 



4 ' 

J 2 

20 IHptcmcarpUM veroiciflun* .- 




4 , 

1.2 

27. A cron 3 chla lauri folia .. .. .....J_ j 

3 e... 



3 • 

!•» 

28. f^ryptocarya luxonlcnHlh_ . . .. |.... 1 

8 |... 

_ i 

— 1 

8 

29. Eugenia cfnnamomca ... 






90 . Goviocaryutn tarlucctutc. 

! 

j j 

2 . 

3 


81. Kayea paniculata.— j 1 j.... 

.. * 


2 i 

3 


82. QucrcUKKp. . j i j... 


l 

i 

2 ! 

3 


88 . Bymplocoft elraeri.. 

i ’... 

1 

2 ' 

8 


84. Unona duaiOora.-- 

*» 

-i 

1 

3 


86 . Buchanania tloiida . 

i 

2 < 

2 


80. Dyaoxylnm turezinanowli. 




2 


87. Uoniothalamua ap .. ... .| 

2 «... 

.... 

1 

j 

2 


88 . LagentroemiaHpecioea . 2 j.... 

1 

.... 

1 

2 


89 Laporte* luzonen«i« . 






40. Noolltxca vidalii... ...._ ...... ..... 

1 _ 


1 1 

2 


41. PodocarpUR blumei ... I 

2 



2 


42. Tabemacmontana pandacaqul .' 2 j... 



... ,1 

2 


43. Yatica mangachapol.. — 1 .{_ 

.... 

2 

* 

2 


44. Aglaia bordenll ...... 1 






46. Antldeoma edule... 1 



-j 



46 Ardluia phillppiticnifiN . T |.... 


. 

1 

1 .. 


47. Atalantia diaticha.... 

' 

1 

1 

1 


48. Aniaoptera vidaliana .j .. . 

j 

1 

„ 1 

1 


49. Caoearla aolida_ - 

1 





AO. Champcrela rumtngiana— 


1 

. 



61. Cycloetcmon inicrophylhun 






52 Dlmorphocalyx longlpm_ 







•I A*m than 1 per cent. 
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Taw.k XX—Continued. 


r • 


Name* of pliitit. 


fa*. Kugenin 8p .. . 

M. %U|fQllh| Hp. 

W>. Kugrnia gluticioaly x 
Kngam liiUvrlfolloJa 
ft7 Helicia phUippJnenwis 

M. Ufehi phiHppiDciiMlH __ 

fttf. Kup)mrttiMeem> *p 

60. Manglfora ultiwiina „ 

61. Ltnoelem eorirtooa. 

62. CodocHrpu* nerllfolit]* 

68. I’ygctmi lattfolium 

64. Sternal In biwipctjolttu . 

t*». Shores rviIno.. 

66 . SUIeroxylon UucHtnn 
«7 Tnrrietln xylvMtln* 

T«U1 



Com position of ihc forrsi,— An examination of Tables XIX and XX 
will show thut among the trees of the upper crown class the Dipfcro - 
airpacnr, represented hv Shornt pohjspvnna. S. contorlu, Uopva avion- 
inn hi. and scattered sjaerimens «f Pipfcmnirpux vvmiviflints, Anisap- 
tvra riduliana. Short 1 a ynisn, and Ynticn innnfptrhapoi. comprise about 
Hi.f> per cent of all and reueh to a height of Vo to ;K) meters. Species 
of Kuffcnia** although present in the lower formation, become more 
prominent in Ibis one. In some instances they reach to the height of 
the diplerocarpN hut usually they are considerably lower in stature: 
atamt 10 per cent of the forests are composed of species of Euyeniu 
and among others having in<li\iduals of this class arc Qurrrus (about 
two sjMvies), (Ut/ophylhnn whiffonlii , ('. walfivhianum , 4rt Santiriu nifida. 
A (pi this phi/ippinvnsis . dor (Ionia fray vans, and isolate! specimens of 
other ones. Ayuihis phiLippinvnsis (almueiga) of the Pininva notches 
huge dimensions, being in many instances to meters in height and 
nearly V meters in diameter. (See PI. XXV.) 

Mnnecy/on rdu/v. Diospyrott pilomufhvra, 1 porosu symp/ocosifoiia , 
Then montunn. Atvr philippinum . and Lilsea Juzonua are tin* prineipal 
representatives of the under-story species. Certain families, some of 
whieh are present in tin* lower formations, now occur with a greater 
mimlaT of sjavies ami individuals. Among these, series of Ruhinvvav 
stand out prominently. Besides Plvt ironia riridis, which gives a decided 
tone to the undergrowth, there are Tim on ins nrhorva . Randia whiffonlii. 
R. ptzalnni. and Xaurlnt philippinrnsis . whieh reach a height of over \ 

u Th* HfHM'ird of Ruyenia lire difficult to dintinguiah by leaf HpeeimetiH. hence 
apccjflo determinations have nof b<»on mode in all instances. 

*Tb« two specie* of Valophyllum overlap ouch other in their distribution «t 
the lower limits of this and the upper limits of the previous formation. 














motor#, although they seldom art' tailor than 8. Jiubiacere which do not 
roach alxvvc 4 inters occur as scattered specimens of the genera Knoxia 
and Urofthyllum , which an* hotter represented on the excised ridges at 
greater altitudes. 

Besides the larger trivs of the Thmcutt, namely, Gordon in frag ran# 
and Termlroemin loquian, the smaller one, Then Montana is very coin* 
mon as undergrowth. Memecyton edide of the Ai el axiom a&acett, which 
is also conspicuously encountered in all three formations lielow that of 
the Rhorea-PJectronin . is very common in this portion of the Reserve; 
indeed, here it reaches its l>o#t development in size and numbers. 

Relation of the composition of the forest to topoyraphip —The varia¬ 
tion in the composition of the forest, just as is the ease in the formations 
previously discussed (excepting in the parang types, which arc* due to 
artificial conditions), dermis in the main on the physiographic situa¬ 
tion. The topography in this situation is rougher than it is in the forma- 
tions found at lower altitudes. This prevents the vegetation from 
reaching the luxuriant condition which it would have in a similar climate 
Imt with a more stable topography: that is. at a point nearer base level 
with its accompanying conditions. Again, as compared with lower 
situations, the higher altitude of this formation renders any exposed 
position more subject to the influence of winds, ami thus a tendency 
toward a dwarfed condition in the vegetation is brought about. It has 
already liecn shown that the vegetation of a ridge peak (sen* p. <»41) in 
the Dipterocarpus-Shorea formation is partialh dwarfed, and for Mari- 
veles Mountain this tendency reaches its climax in one to lie discussed 
below and designated as the Kugenui-Varrinium. but in comparison 
with the latter it is much les* pronounced in the formation under 
discussion. At an altitude of ?f»0 meters there appears an exposed 
ridge peak which has a thin soil and a strikingly xerophytic vegeta¬ 
tion, which contrasts with the more protected one found in a slightly 
lower saddle near by. Hen* members of the Pipterocarpacea• are entirely 
absent, although present in other situations at the same altitude within 
the formation. Ternstroemia luquian. Then Montana, Quercus sp., 
Eugenia robertli, and other specie* which are here encountered show' a 
leaf surface much reduced from that which they present when they 
grow r at an identical elevation in more favorable positions. The ruta* 
ceous Arronychut laurifulia with hard, ami during the dry season, 
partially deciduous leaves, tin* rubiaecous T rival y sui sp., and the inelas- 
tomaceous Memecylon affine , both shrubby and with hard leaves, are 
among the common forms met with in similar physiographic situations 
at a greater altitude on the mountain. Mingled with the above may 
be found 8 cola put luzonenxis , Atnlnntia distich a, and fiwrkananin florida, 
all found in xerophytic positions in the Animptera-Stromboxia forma¬ 
tion. Hurhananw is especially marked by its very much reduced leaves. 
(PL XIjIII, A). Rtercnlia mmtana is the only tree noted which for 
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a few days during the* dry season was completely deciduous. Another 
plot, on a level bench of the main ridge at tlie same altitude and 
in the siime physiographic situation a.- that of A, Table AIX, has 
a much more xcrophvtic and open vegetation than it would he expected 
to have, the difference apparently being ca us<h1 by its greater exposure 
to the wind. Again, on a slope of #.V on the main ridge a vegeta¬ 
tion exists which remind** out* wry much of that of the JJinochloa 
parang of the lower altitudes. Here Dinochloa tjankorrrh is found 
growing together with species of Cnhtmm. other procumbent lianas, 
and small trees such n* ('aseurui soliiht. Pt/.soxyJoii iurcziminoivii and 
others. Plot 11, I'm hie XIX. has the same slope and depth of soil 
and although at the same altitude, is much less exposed. Plot C\ 
Table XX, compares very favorably with Plot B, Table* XIX, in all 
particulars excepting that tin* former is much more subject to the 
sweep of the winds pas a consequence it has a less mesophytic vegetation 
and members of the PipterocariMirea* are almost absent. In Plot (\ 
Table XX, Am so pi era ridaliana reaches its highest altitude noted on 
the Resorw. The examples uhieh huw been cited will suffice to 
show that mere exposure has a tendency to make a loss mcmiphytie and 
a more open \cgctation irreapcctive of soil conditions. Other things 
being equal, the steeper the slope* the more unstable and shallow will 
bo the soil and a«* a consequence the greater the paucity of arborescent 
growth. A comparison of the plots analyzed in 'Fable XIX emphasizes 
this fact. In this instance the situation** of the plots are approximately 
the same in regard to exposure and altitude, but the slopes utry ill degree 
from a le\el ridge-heneli to tho**e having an inclination of from 25" to 
over to . In those up to , the members of the Dipterocarpaeea* 
together with other trees of the same crown class maintain the ascendency 
with the associate shade species. In slopes of o\cr 40these trees 
become of less importance and when they do exist, they seldom have 
developed beyond the sapling stage*. They are associated with smaller 
and. during the dry season at least, less mesophytic or light-loving tree 
s}K*eies. such as Cuseariu solida. Itu( It mania fforida, Sent rear pus perro - 
fetlii. Hen nmeropfnjUa . and others, all of winch are nearly absent where 
the slope is less steep, ('rypivruma cuminifiitna reaches its best develop¬ 
ment on the* edges of overhanging cliffs and probably because of a deep 
and wide spreading root system it is peculiarly fitted to maintain a 
foothold on unstable soil, although this tree is not found in places where 
the exposure to wind is great. (IN. XXIX.) Precipitous slopes having 
an inclination of over 4.V , contain hut little arborescent vegetation; they 
usually form the sides of box canyons and are consequently more or less 
protected from drying influences of direct insolation. Ridges such as \u\w 
been described, alternate with deep ravines the sides of which may 1>o suf¬ 
ficiently steep to lie classed as gorges. The slopes of the former are 
sparsely co\ered with'forests and even when they an* steeper than 50°, 



may have shelves which contain trees the presence of which prevents 
more rapid erosion; the latter if unobstructed would render the slope so 
unstable as to Womo entirely treeless. The rocky, dry bed of these 
ravines is almost destitute of soil and eorrctfpoiulingly arboreal vegetation 
is entirely absent. Indeed, save for a scanty growth of ferns and mosses, 
vegetation of all kinds is wanting, although lichens are abundant on the 
rocks. A number of causes combine to bring about this condition. The 
lack of sufficient soil alone would operate against the invasion of plants 
from the slopes; during the dry season strong insolation increases the 
xerophytic condition of the habitat, and in the rainy season the tomml* 
which periodically sweep through the hed of tin? ravine make the 
situation an exceedingly unstable one. However, small side ravines 
opening into the larger one* give a habitat of sufficient stability to 
support a rich vegetation. (See PI. XXX.) 

Nearly perpendicular eroding bank* of the Lamao and other rivers 
show distinct types. If, as often is the case, these banks are exposed 
to strong insolation from one side, the vegetation during the dry season 
is confined to the small trees such a* ( Umnria nolida. hr arm Unonicmis , 
Villebrunea trinen'is, Leu/'osyke capilellnia . and the ferns, Poly si it h uin 
coniifolium, Polyboirya append icuhitn. Asplenia m laserpitii folium, 
and others. Other herbaceous plants are scattered specimens of Bego¬ 
nia rhomhicarpa and sjiccies of Selaginelln. During tlie rainy season 
these become represented In a greater number of specimens; indeed, 
in the more stable places on these walls, species of Belaginella and 
Begonia form more or less dense growths. In every instance where 
such banks arc moistened In the seepage of underground water, the 
habitat is, favorable for the development of meaoph.vtic vegetation which 
is only slightly less luxuriant during the dry season. It is noteworthy 
that the vegetation occupying such habitats is ecologically remarkably 
uniform from the base to the top of the mountain. Plates XXXI and 
XXXII allow two such situation* at different altitudes, out* in the 
Anisoptera-iBrombosia, the other in the Shorra-Pleeironia formation. 
The araeeous Brhizmatoglotiis rupestris and Begonia rhomhicarpa are 
common to both situations. Plato XXXIII -hows two banks of the 
Lamao River at 500 meters’ altitude; on the left there is no seepage ami 
consequently but little vegetation excepting lichens; on the right there 
is seepage, with a resulting luxuriant growth of Srhhmatoglottis and 
the urtieaeeous Elatoelema w/tilfardii . The boulders in the river bed 
of the larger streams (ace PI. XXXIII) are entirely destitute of any¬ 
thing except crustaeeoufi lichens and occasionally the fern, OymnopUrk 
invonstans. This latter with the creeping rubiaccous Oeophila herba- 
rea, T rich o manes javanintm, and a species of Selaginella constitute the 
vegetation of the wet rocks of the small but persistent streams, or in 
situation* where the seepage is sufficient to maintain a wet atmosphere 
as well as a wet soil during the entire year. On the walls of narrow 



box gorges, whore seepage is constant during tin* dry season au<i whore* 
the iiiHolation is low, delicate shade* or mcsophvtie plants, usually ferns, 
ari3 fomid. Here the tree* tern, Alsophila rmtiaminans is present and 
the very dedicate Lmdsuga conritnui forms thick growths witli Micro- 
Irpia pinna la, Nrphrodium e us pi datum ; Sr h iztn a toglottis, Gvophiln , 
and Gymnoplrru *, already mentioned as occurring in similar ecological 
situations, are also present. Two liverworts, Anfhnrrros grandis and 
one undedermined species e>f this group, art* the 1 only ones noted here*. 
The* temporarih less mcsophvtie conditions, due* to steepness of the 
slopes e>r te» exposure, or to both, and the temporary climax incBophytic 
vegetation elue* to uii<tahlene*ss of topography, dampness of soil, anel 
low saturation deficit cited above are* sulhe ient to show differences due 
to topographic situation. 

r riie* formation is almost devoid of level stretches which at the same 
time are* not exposed. Ho\\e\cr, gentle* slope*s arc* present and wliere they 
are* not ne*ar to the* edge of ridges. tliev exhibit vegetative* appear antes 
as nenrh akin to the stable* climax condition as Hie climate* is able to 
support. Such slopes are encountered m the* small cirque-like basins 
situated at the heads of «niull streams. or still better on the south side 
of tin* hamao, near the head waters of tin* Cniimyuuan and Alungau 
rive*rs. It is here* that tin* Diptrrorarparri r. especially Shorca poly- 
sperma . mntnrta, and llopra arnminaia. reach their best development. 
Prominent, and reaching its I urges! dimensions (200 centimeters in 
diameter), is A gat his phihppinntsis. anel, here also, the be*st growth of 
l*frrtronio riridts . Podnrarpus blnmvi , anel othe*r associates of the second- 
story vegetation is encountered. 

The* e*piph\tie vegetation, eorres|Hunliiig with the more* favorable 
climatic condition**, is more almndant in contrast with the* formations 
lower down. The most conspicuous of the epiphytes is the* birdVe-ncat 
fern. Asjdmium nidus. (Sc*c» PI. XXXIII.) This is present in pro- 
tee tcsl places, such as parts of the forest well hack from the ridges, and 
on trees and rocks in the canyons of the Laniao Kiver and its tributaries. 
The ruhiaceous ant plant. Mgrmrrodia rrhinata, is also present on the 
limbs of the tall trees. Several undetermined orchids and the ferns 
IhtvaIlia solida. Yittaria iineala. Anihrophgum reticula! um , and /*«///- 
podium mv genian um are encountered, these species being more* abundant 
in the gorges near the stream than they are on the* ridges, hut nearly all 
of these, as will he* shown below, reach their best development at higher 
altitudes. 

Summary— 1. In contrast with the lower formations, that of Hie 
Shorcn-Plectronio shows a climate conducive to a more mcsophvtie 
vegetation. (See climatic data for Station It, which is in this formation.) 

2. Corresponding to these conditions the vegetation, as a whole*, shows 
a less tropophytic character than that in the lower formations. 

3 However, physiographic situations show' a marked variety in the 
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nature of the vegetation. On exposed ridges ami steep, oxjioaed slopes 
it is decidedly less mcsophytic and more tropophytic, although it is rare 
to find trees entirely without leaves. Box cartons and springy, protected 
slo]»es show' delicate* mcsophytic plants. 

4. Because of tht* u notability of the topography, the luxuriance of the 
vegetation is not aw groat as that which, wore tlie physiography more 
stable, the elimate would lend one to expend. 

V. Tine KtwniA'Vaociniitv Fohmatiox. 


This formation include* that portion of the mountain lying aliove the 
JHlO-meter contour line. 

('lunate .—Its climate is distinguished from that existing below by two 
distinct features which, so far as plant life is concerns!, are antagonistic 
to each other. These are strong winds and a much higher relative 
humidity . The former give rise to the peculiar, dwarfed condition of 
the tree growth, the latter to the abundance of epiphytic vegetation. 
The influence of strong winds on the ar!>orm*ent vegetation on the rim 
of the crater and on the main ridges leading to it is eapeciaUy well 
marked. Herts under these conditions of exposure, the vegetation receive* 
tin* full effect both of the northeast monsoon blowing across Manila Buy 
and of the southwest one from the China Sea. A more detailed account 
of the effect of those winds will he given after the vegetation of the 
mountain top has lx*en considered. 

The fact that the relative hmniditv is higher in this situation, is made 
evident by the frequent fogs which at night, as a general rule, hang over 
the top of the mountain. The following readings, taken on clear days, 
were made simultaneously at Station 3 and at various altitudes on the 
main ridge: 
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i muling altli«>it«rli few in numlH’r. clearly indicate a higher 
relative humidity for the altitude above 900 meter*. This boar* out 
the observations which have repeatedly been made that the stations above 
900 meters were often in mist, whereas those* below were not. Tin* 
following temperature readings wen* made simultaneously at different 
altitudes: 
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rnfortunateh, no readmes were ohtumed for tin* earl\ morning 
hours (liiriim danuarv or Fehruan, that the miinmum temperature 
on the moiuitum win not he ascertained. r riie lowest reading for 
February at Station 9 ((WO meters) is 1?°.S (\ The greatest difference 
in temperature observed between the station at 040 and that at 1,250 
meters is .0. II this same ratio had obtained when the reading 
t< n .S t\ was taken at tlu* (WO-meter station, then tin* temperature 
would have been II .2 <\ at 1,250 meters. To judge from the above 
calculation it is probable that the temperature of the top of the moun¬ 
tain does not full much, if an\. below 14 . and it should he noted that 
this is far above the danger point for tropical plants, lieeause Moliseh 47 
has shown that members of the (Vex/imamr, which belong in this class, 
died onlv when a temperature of lietwcen 2".5 (\ and 4 .It 1 , was reached. 
The margin between IT (\ and I .4 (\ is certainlv a wide one and even 
though it he true that the temperature on the top of the mountain 
tmtj fall below IF while the minimum for the existence of tropical 

4T Mol inch, 11 : Dm* Hilneien voii I’llnngcn Itci Tempera! u veil Ulier deni Kixpunkt. 
Sitzitni/htr. Akad U ins* , Virimu (IH%1, 105* port 1, 82 to 05. 







plant* is higher than 4°.4 (!., yet it is not probable that the plaits of 
the lowlands are excluded from the top because of low teftiperature 
alone. 

The topography .—The topography is such as to offer no very stable 
place for vegetation to gain a foothold. It consists of the knife-like 
ridges, which awm to he characteristic of tropical, volcanic mountains 
in a youthful stage of erosion, and precipitous slopes leading to the 
principal streams which lie at the bottom of the canons separating 
these slopes. The latter, in turn, are cut up into steep ridges and side 
canons, the inclination of both of which in places may bo \ery 
pmdpitous. The side canon* such as art* found near the headwaters 
of the Ionian River, during the rainy season, present waterfalls and 
cascades, and the side ridges usually end in the precipitous walls of 
the Jamiao Kiver canyon. ( Pis. I and II.) 

In contrast with the topography of lower altitudes, that of the top of 
the mountain presents narrower main ridges and steeper side ridges 
and canyons. 

The ridge vegetation .— Right plots were made, each one corresponding 
to a definite physiographic outline on the mam south ridge leading 
from a peak ridge at 1)00 meters’ altitude to Buena Vista peak (altitude 
1 .£<>(» meters) on the rmi of the crater, a distance of about (> kilometers. 
These plots were undertaken with the purjioHe of determining the nature 
of the \cgetation in this situation and of delivering, if possible, what 
/actors, climatic and edaphic, determine Ihe difference*. 

/>« Mcnptum of Table \ Xtll. 

A is a plot appioximately H bv 45 meter* at 1HM) meter* extending thiough an 
altitudinal range of 3 to 4 meter*. It is nn exposed jH.uk, with soil composed 
of clay, some 1<kmk* lock, and a half-disintegrated outcrop of volcanic rock 11 is 
a plot t) by 37.5 meter* at 000 meter** altitude on toj» of a bard, \olcaiiie rock 
witli little soil. It is an exposed peak. C is a plot 5 by 30 meters at 014 
meters’ altitude on a level ridge, not as exposed a* A or Ik The *oil is a heavy 
clay, with some loose roek. although it present* no outcrop. Plot I) is irregular 
in shajM*. comprising about 175 square meter* on an cxpo*ed cliff which shows 
a wricanic outcrop of rock, with a little shulloa soil in places (altitude 1,034 
meters). Plot JO haw an area of 7 by 45 meter* on a lewd stretch, at 1,034 meter* 
in altitude. The soil is composed of deep clay, with large bowlder* which have 
wit list wkI weathering processes. K i* a plot of 4 by 4N meters, on a bluff similar 
to that of Plot I). hut with slightly more soil (altitude 1,100 meters). U is a 
plot of 4 by 50 meters at an altitude of 1,135 meter* on a level ridge which 
has a fair amount of clay soil, although scmiditaiiitegrated rook is near the sur¬ 
face. Plot 11 with an area of 5 by 35 meters is at an altitude of 1,265 meter* 

(lluena Vi*tu peak). The soil characteristic* are similar to these encountered 
in Plot A, but the exposure is greater. I is the total of each species In all plots; 
J, the percentage* of each species In all plot*. No tree* under 3 meters are 
included and none reached a height of over 15 meter*. 
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Soimo striking contrasts and resemblances are shown in at comparison 
of these plots. Of tlic U species found in Plot A (see PI. XXXIV) and 
thq 15 found in Plot H (see PI. I), only 3 are common to both; one 
of these, Polyoxma philippibiennis, is represented by 3 individuals; the 
second, Afyrica rubra, by 10 individuals, and the third, Quercus, hv 11 
in A and % in II: however, thin latter may represent two species. To 
what then is this difference in vegetation due? It can not alone, if at 
all, be ascribed to a lower temperature, for this factor is but a small one. 
The <|ppth and charaeter of the soil are approximately the same, for 
both plots ha\e shallow soil composed principally of half-disintegrated 
voleanic rock. Precipitous slope* on each of the sides of the ridges 
characterize both situation*. The difference can not then be due to the 
water-holding capacity of the soil, for if anything, as will bo shown 
presently, the soil jh the higher situation has more water than that in 
the lower, vet the tree \egetuliou in the former is more xcmphytic than 
in the latter- -that is, the trees arc more stunted and the leaves are harder, 
smaller, and more leathers. This point is clearly demonstrated in the 
species common to both situations: the oaks imanahlv have smaller and 
harder leaves; a specimen of ('alophyUum whitfordii. collected from a 
stunted tree m#nr Plot A. at fir*1 gave rise 1 to the belief that this was a 
species distinct from that found at lower ami more protected altitudes 
in the S ft urea -7 V vet run in iormation, but when fertile specimens were 
collected m Plot 11 from a still more stunted tree and with still more 
reduced and hardened leaves, the series wa* complete, extending from 
the comparatively me*oph\tie leaves taken from tail trees in the Shared - 
Plrcfronia formation, through the Je*s mesophvtn forms found near 
Plot A. to tin* \emphytie leave* of that found on H. (See Pis. XU 11, 
XUV. AIjY.) The same nun he said of other species, such us Mprint 
rubra, common to the three situations. (Siv PI. XUV.) These grada¬ 
tions (*an hr extended so as to include many specie* not common to the 
two plots under <onsideration. but found in different ecological condi¬ 
tions from the base to the summit of the* mountain and which system a tists 
are tempted to. and often do, separate as distinct species, if ecological 
gradation* between the two extreme* are not m their possesion. (See 
Pis. XUH, XU\ , \HV.) These ease* only illustrate the fact which 
has been so often emphasized lor plants occurring in the temperate zone, 
that specie* capable of sufficient phUicitv can adapt themselves to condi¬ 
tion* in such a manner a* to grow in various ecological situations. Hut 
few have tin* power of wide life-range, and so it happens that different 
ecological aspects show different sjiecies, rather than different forms of 
the same one. This latter fact is strikingly illustrated by the largest 
number of individuals on the ridge under consideration. (See PI. XHV.) 
Kvyenin conye<1a found m the upper five plots has orbicular, very leathery 
leaves, while Kuyevia acuminafissima. in the lower four plots, has small, 
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narrow 1 ones of h** xemphytic structure. Only in Plot 1) does *the 
distribution of these species overlap. Other trees with very xorophytic 
leaves, found in the upper plots and not represented in the lower ones, 
are Yaccinhitn jagori , T T . cumingiantim, Leptozpcrmum atnboinenw, and 
VhUira Inncifolia, all low, scraggy trees with leaves very suggestive of 
those of the heath family to which two of them belong. Indeed, ecolog¬ 
ically the forest of the ridge very much resembles the heath associations 
so common in dry, sandy soils or exposed windy places of the north 
tem prate zone, exwpt that here the plants are trees rather than shrubs. 

There is a idriking difference in the relative humidity of the two 
situations. (S<*e Table XXI.) Many visits to Plot A, when the weather 
was dear at this locality, showed Plot 11 to be bathed in dense fog. 
Often, an early morning journey from Station il to the top of the 
mountain demonstrated Plots A and I) to he drv while above Plot 1) 
the vegetation would gradually liecome more and more wot, until near 
Plot H it would be reeking with moisture. While this relative humidity 
in itself tends to reduce the transpiration of the foliage of the trees and 
to conserve the* moisture of tin* soil, so as to render more water available* 
Jbr absorption and thus to produce a less xorophytic condition, vet it 
is seen that the tree vegetation is more, rather than loss, xorophytic. If, 
then, soil, moisture, and atmospheric humidity eon not explain tin* 
ecological difference in the habitat for arlioreiil vegetation of the two 
placets then it must lie due to the greater influence of the wind in the 
two situations. As one ascends the mountain, this btxxunes more anti 
more pronounced, the trunks of trees become shorter (see PL XXXIV), 
until in many places near the top of the highest paks the trail heroines a 
tunnel the top of which, composed of mingling branches of the trees, is so 
low that one often has to stoop in order to pass through it. The branches, 
also, in many cases, become more scraggy and crooked and the twigs 
shorter and stouter. Again, especially m the ease of Leplmpmnum 
amboinense (see PI. J ), the braitclica have an arrangement in one or more 
stiff, horizontal planes and known as the umbrella type, which, according 
to Schimpr. 48 is an adaptation calculated to resist the strong winds. 
This tree is invariably found on the most exposed places, where the 
erosion is sufficiently rapid to keep the bed rock at or near the surface. 
Its leaves are so reduced in size and so hard as to become almost like 
coniferous ones in form and texture. On the whole, the effort of exposure 
on the arliorenl vegetation on the ridge under consideration is such as to 
obtain here, so far as stunted growth ami reduction in leaf size is con¬ 
cerned, the m<»ht xerophytie condition on the lioservc, not excepting the 
extremely xorophytic vegetation of the sea Ijcacli cliffs and the mangrove 
swamps, and this condition is brought about notwithstanding tine fact 

Sehimper, A. F. W.s I’flanzmgvoyraphw anf phytiologfoeher Omndfagc 
(JSOHj, Knglish edition, translated by Fischer (lOOtfi, 348. 



thut* oh tin* whole. tin* relative humidity anti tin* rainfall arc* greater 
nnd the average* temperature is lower, all factors which arc favorable to 
mcMophvtic vegetation. 

In the above discussion, two areas presenting approximately the same 
soil conditions have been ennipnml. It now is in order to discuss situa¬ 
tions in which the altitude and exposure are the same, but in which the 
soil conditions differ. In Ibis respect Plots A and 11 offer admirable 
examples. The former has already been described. Plot B is separated 
from it l>v a ridge-saddle onlv. It is a large rock (PI. XXXV) on three 
sides standing I In 0 meters above I he ridge on which it is situated, oil 
the fourth grading more perceptibly into the ridge itself, although hero 
also it rises slightly above i(. The upper surface is covered with a very 
thin soil most of which owes its origin to vegetable decay. On this rock 
the arhor«*al vegetation has established itself only because its fissures offer 
opportunity for the former to maintain a foothold. Both the dwarfed 
condition and leaf surface of the trees which are present show tins situa¬ 
tion to he a more xerophvtie one than that of Plot V. The species are 
almost entirely different, hhvjnPw ttnintiii/rlissihin, represented by 52 
individuals on Plot A, here ha* mil\ four and these are at the end of the 
rock where tin* soil is deepest. A< mtu/rltia Uturi folia, Det asp<nunum 
hlamoi , IK jhik'h ulainw. lAifuiinini cmrtiiif/itnitmt, Lvuroffykr rn/n/r/laht 
var. rrtlidifolin, found m Plot B. an* not represented in Plot A, although 
nearly all of them oceupv plnu* in a similar situation in Plot I), which 
n* on a rock cliff distant some 2 kilometers, at an altitude 150 meters 
higher. .1* nmi/t hin imtnfoUa and lh § <ax/wnuH /Hinirulalum are good 
illustration* of tin* dceidmm* lmhit in trees on the mountain and em¬ 
phasize the xerophvtie nature of the ridge habitat. Both these trees, 
like the other specie,-*, have hard, xerophvtie leaves. During tin* latter 
portion of Mar<h and lir*t part of April tliev are almost destitute of 
foliage. Tile leaves of I nont/dtitt, before tliev are shed, fold or half 
shut on the midrib, thus coiisidcrnhlv reducing the transpiring surface. 
Manv other trees also show a more diminished leaf display during a por¬ 
tion of the drv season than tliev do during the rainy one. Indeed, almost 
without exception, as i* true of the formation at the base and in more 
xerophvtie situations on the higher slopes, there is an interval of time 
between the beginning of the shedding of the old leaves and the appear¬ 
ance of the* new ones. This, in ihe aggregate, makes the forest ennopv 
much thinner during tin* drv months and i* undoubtedly an adaptation 
to prevent rapid transpiration. 

On ascending from the slopes of the Short'a-Plrrfrtniitt formation to 
the first prominent ridge peaks, one finds a verv sudden transformation 
from the tall trees to the dwarfish arboreal growth of tin* ridge (s<v 
pi \ 4 \\|\ and contrast it with PI. XXII), and apparently in confor¬ 
mity with tins change there is a still greater variation in the multiplicity 
of Uie HjH'cics and tin' individual* of the epiphytic vegetation. This 



change op]H»arH to ho remarkably abrupt, because the lower trees frontier 
the plants more risible to the casual observer, but in reality it is not so 
great as at first it would seem to be. It has already been noted that to¬ 
ward the upper limits of and m mow favorable situations in the Shown- 

Plectronia formation, there is a tolerably rich display of epiphytes, which 
in the more closed places of the forest are confined to the large limbs of 
the tallest trees, because the shade of the latter is so dense as to exclude 
plants accustomed to places having more light. However, as the higher 
and more exposed altitudes ore reached and trees become lower, epiphytic 
vegetation, represented by mosses, a few liverworts, and an occasional 
orchid or fern, is found not only on the limbs hut also on the trunks 

of the trees, so that, advancing from Plots A to H there is a gradual 

increase in richness of the epiphytes. This increase is in direct cor¬ 
respondence with the rigs* in the humidity. As has already boon men¬ 
tioned, the region near the top of the mountain is more often enveloped 
m a dense fog than are the other parts and to this difference in 
humidity the wealth of epiphytes can lie ascribed. It is a well-known 
fact that plants, especially orchids, which depend on the moisture of the 
atmosphere for the water which they absorb, are not capable of con¬ 
densing the Mipor present therein but on the contrary, must have 
condensed water for their needs—that is, the moisture must Ik- accessible 
to them in the form of rain or mist. In plants with absorbing organs 
adapted to take up moisture from the air, and exposed alternatingU 
to a very moist and a very drv atmosphere, xerophytic adaptations arc 
necessary. 

For the purposes of this paper, the epiphytic \egetation of Mount Mari- 
vch*s may be divided into three groups, \iz, (i) plants with xerophytic, 
photosynthetic organs and special adaptation for absorbing moisture; 
(5f) those with mesophytn* leaves which, by assuming the so-called resur¬ 
rection form, can witlistaml loss of moisture and (3) the forms with 
xerophytic leAves and with no special adaptations for absorbing moisture. 
The lichens and orchids belong to the first group, and them* are classed 
together because the velanicn of the orchid roots, in times of drought 
and excessive* moisture, behaves in the same manner as does the fuugus 
element of lichens. On the trunks of tin* tree* situated at the mountain 
top hut few lichens arc found, because these more favorable situations 
are quickly occupied In other less humble epiphytes; as a result the lichens 
arc confined to the faces of newly broken rocks whereas the older ones an* 
as densely covered with mosses, liverworts, and ferns as are the trunks 
of the trees. 49 The trees of the lower altitudes, with trunks the bark 
of which is smooth and not frequently sh<*d, are often so thickly covered 
with crustaccouh species of lichens ns to render it almost out of the 

* Strictly speaking, of course plants growing on rock* are lithophyte*. Ecolog¬ 
ically they arc like epiphyte* and arc here classified a* BUeh. 



question to determine tin* original color of tlu* bark. A number of 
gray Ohtdonia and (fsnra- like lichens are found on the branches of the 
tree* grotring at higher altitudes, intermingled with the greener mosses 
anil liverworts. Him* may he seen hanging in festoons or as upright, 
fruticose forms. However, in tins situation the lichen vegetation is 
comparatively insignificant. 'Hie orchid epiphytes, on the other hand, 
art* very rich in species and some of the latter are represented by man)' 
individuals. Varied forms an* evhihited. The most common one en¬ 
countered above tin* 1,000-meter hue is the gims-likc Acoridiunt tenellurn 
(see 1*1. XXXVI) and other species of Avoridium 'simulate the latter 
hut not so successful lv. Species having exceedingly tics by leaves are 
vert abundant, some forms with and some without their leaf bases 
swollen into bulbs; others have creeping rootstalks embedded in the other 
epiphytic vegetation. When tins is tin* case, the vela men may he poorly 
develoj>ed or be wanting altogether. Most humble is tin* small Tatwio- 
pkyllum ohtmum, with no leaves at all but with roots which act as 
photosynthetic organs. Tn this respect the arrangement of its chloro¬ 
phyll and protective (velarnen) tissue is exactly like that in the fruticose 
lichens, excepting that the side of the root next the substratum has no 
chlorophyll. Some idea of the richness of the orchids in species can he 
given b\ tlu* following list: Cnrysanihex hi ? will i Covlmjyne sparsn , 
I’hvlidrita imhrimfa, J'lalyt Unis i/hwmrea , J\ lulifoiui, Aroridivm lend- 
him, A. irhiljnrdii ('rslirhis jdiitipjiinnids, (\ merrilli, C. coniprcsxu. 
CemtuHtyhs pftiligpinensis Dnidrnhinm mnrrnri. Erin gracilisrupoxn, 
Vhrcntiij luzonionxc; s, Hulbophylhtm baf mine axis. 11, enneaium, 11, dasy- 
petahnn 11. In si nylon* tun, 11. irhiffnnlii. and a large number of species 
not yet determined. (See l*N. XXXVII and XXXVIII.) The fact 
that, so far as tin* ridge* is concerned, there is scarcely a full-grown tree 
to he found above tin* altitude of 1.000 meters uluen lias not twenty or 
more specimens on it, will show tlu* abundance of individuals. 

The second group of epiphyte* w represented hv mouses, leafy liver¬ 
worts, and the so-called "filmy" ferns (Tridiomanes and llymvno - 
phyUiun ). All of these* arc plants having very delicate, mesophytic 
leaves which, because of their texture, have the capacity of directly ab¬ 
sorbing moisture, and which, during the hotter and drier parts of tin* 
day, lose water to such ail extent as to wither and curl up. (See 
PI. XXXVIII.) They remain in this condition until the relative humid¬ 
ity of the atmosphere increases to a sufficient extent to enable them to 
m*over their rigidity. These "resurrection" plant* increase in abun¬ 
dance of sp«*cies ami individual* with the rise in the frequency of fog 
and relative humidity. Strictly peaking, the plants last mentioned, 
like the orchids, can not he classed as epiphytes alone, for they may 
grow on old logs and rocks. At the base of the mountain, compara¬ 
tively speaking, there is a poor expression of moss, fern, and liverwort 
vegetation. Mere they either occupy positions at the bases of the trees. 
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as is the coho with tin 1 mo%s Tiuiiheliuut instrainm, or on bowlAers in 
the streams whew the mosses Fimdem zolUngeri. F. zippdianns. and 
Mdropotherium and others are found. In the low-altitude*, filmy ferns 
of tlie genus Trichoma ties are encountered only on shady, damp rocks 
at the edges of the streams; however, as one ascends their beds, the. 
rooks become more and more covered with mosses; but in such situations, 
because of the swift currents in times of high water, the type is poorly 
represented. On the whole, the infrequency of these plants in the low¬ 
lands and indeed below the Eugenia-Yavrinium formation, is a note¬ 
worthy fact, and i* m direct response to the dry conditions during a 
portion of the year which favor what for convenience may be called 
annual rather than daily tropophytes. In the ridge under consideration, 
and helow 1,000 meters, the filmy fern vegetation is scanty and it ap¬ 
pears only in the shade; above thi< altitude it becomes abundant and 
it then increases with the elevation, however being always more abun¬ 
dant in the shady rather than in the sunny spots. tlymmophyllum 
mnltifidum, II. sniiilrii, Trichomanes pallidum t T. hi pun datum, and 
others are among the species present. (Sec PI. XXXVIIf.) On the 
other hand, the liverworts and mosses art* prominent features between 
Plots A and 1), although they are much more so from K to 11. Indeed, 
in these latter places, trees are covered with these plants from the bases 
of their trunks to the ends of their twigs, whore the leave* are usually 
groujied. On rocks, fallen trees or limbs, and m every place m the 
shade where the wash from the heavy ranis does not prevent their 
occurrence, dense masses, which give *udi an aspect to the vegetation # 
called the “mossy forest," accumulate. Plates XXXVI. XXXVII, and 
XXXV11I show the richness of this forest in these epiphytes, and the 
list of mosses and liverworts given below indicate the number of H|ioe»es 
which occur although, no doubt, only a small percentage of the total 
number has been collected: Hepaticecr: Hrazzania erosa, It. praeruplu > 
Lepuloza trirhodes. Mnrtigojdiorn didados, Schist or hit a a l iff era, Fru- 
Ifania inteyrislipnla, and F. orirntali*. Musri: Pirranohma hhnnei, 
Leucohryum .sand urn, L. jar en.se, L. an gusli folium, Murromitrium nts- 
pidatum, M. reinwar dtii, Ilhizogonium spini forme, Spin dens re inward tii. 

. I e rob ryum lanomm . and Sematophyllnm aftopungens. 

The third group of epiphytes is largely composed of terns/' 0 Many 
of these are facultative epiphytes and frequently the moss and liverworts 
furnish a substratum for them. Since this substratum is alternately 
dry and wet, the response to the severe conditions is found in their 

®°l)r. K. B. Copeland, who is writing on the comparative ecology of tlie 
Philippine ferns informs me that epiphytic ferns which are not embedded in 
moHH usually have their roots covered with a felty mass of persistent root hairs, 
and that these are often absent when the roots arc so embedded. Such ferns 
would then have special absorptive organs and would In* classified with the 
orchids and liverworts. 



aerophytic, sometimes partial 1\ tropophvtie, leave*. Uumata repent* (see 
PI, XXXV 111) is probably mo*t common. It has a small. creeping 
rhizome, usuallv buried m tin* bo<l of mn-is and oilier plants \%itli wliich 
it growH. Poty podium glaucnm, 1\ /mlmalum, P. triquetum . P. aecen- 
iltins, and others are similar to it in habit. Darallia solid a and Oleandra 
volubrina also have this creeping habit. The latter has connection 
Mrith the ground, and it sometimes reaches the tops of stunted trees; 
its mottled, snake-like stem often not being buried in the living sub- 
stratum. Prominent because of its size and abundance, is the bird’s- 
ne«t fern, Asplentum mdu *. (PI. XXXIX.) It uhuuIIv starts in a 
crotch of a tree, where some vegetable debris ha« already accumulated; 
or in a knot hole, in winch case it rnav encircle the entire trunk if 
the latter is not too large 1 ; once established, the ‘Tiest" part of the 
fern accumulates an amount of *oil sufficient to bury it* roots. The 
substratum so provided furnishes a favorable habitat for other ferns, 
mi Hint seared} a specimen of the bird's-nest fern was noted which did 
not also have present the long, pendant fronds of Poly podium subauri - 
euhiluut. The strap-like leaves of Uphioglossum pendulum are present 
with ninth Ie**» frequent The living substratum, together with the 
accumulated decaying vegetable matter and inorganic debris may in 
plaee-t he m» dense thal shrubs like Rhododendron qwulrusianium and 
Mediuillu ra an flora limv start and live throughout their entire exist¬ 
ence on the brum lies ni tree*. Seedlings of tree* such as Kugenia 
rangenia nun also be present on branches of tlieir own kind. (See 
PI. X.WIX.) r rbe bullion* base of the ant fern, Letunopieria (arnosa, 
besides harboring insects, acts as a storehouse for moisture. 

The vegetation, other than that of trees and epiphytes, also varus with 
the plot, hut those plots which are alike in physiographv and atmospheric 
moisture show a remarkable similarity. In situations which are too poor 
or unstable to support tree vegetation, and which are not shaded by 
overhanging cliffs, the grasses (ianiotui slricta and Miseanthu< japonim * 
and the sedge i'urej (onfntua predominate. This is the case in places 
in or near plots B, I). K, and H. Terrestrial ferns are reprinted by 
a large 1 mini her of individuals during tlu 1 wet but are less noticeable 
during a portion of the dry season. Among these mav he mentioned 
IHpferis <nnjuynia which, in open places at tin* head of land slips, forms 
colonies ven much resembling those of the nmy-apple {Podophyllum 
f tel to turn) so common in the eastern part ot the United States. In 
similar situations also thickets, 1 to 2 meters in height, of I)i<run upton* 
occur. On the ridge, dwarf specimens of tin* tree fern Cyalhva enudafa 
are scattered, and just below* the to]) of tin* rim of the crater are a few 
individuals of Mara Ilia sanibut inu. 

The herbaceous seed plants which arc* parti} or wholly wanting during 
a portion of the* drv season arc* Pofcus mull ifloras. Snilellaria luzonira . 
an unknown saprophytic orchid, and very rarely Arimmna pohjphylla . 
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Jjoss herbaceous and with a portion of the leaves persistent is DernnotHum 
potycarpum ovalifolia. Near the top especially on the slopes barely 
sufficiently stable to hold soil, arc dense groves of the sufTrutescent 
acanthaceous Strobilanthus memllii and iS\ plnriformis with prop roots. 
These species have tuiuophyiic leaves which are shed for a short time at 
least: the small green bracts of tho inflorescence stalks, however, remain 
persistent and perform the function of the loaves. Among tho erect 
and scandent shnil)# are the following: Chloranthvs hrackystaehys, Uiseo- 
<alyx cy biant hoidcs, NoslUsea xeylanua . Melastoma ftisia, Memecylon 
affine . Medinelta ramiflora. Pittospomm odoratum, Pan dan vs whilfordii, 
Thea monlatta, Viburnum sinuatuw, Wicksfronnin lanceolata, W. ovata, 
and the following rubia<*omis species: Ueydoiis ehneri, Urophyllum baia- 
anense, V, acuminatum . Psyehotria bataminims, P. diffusa, P. rubiginosa, 
hasianthus bordenii, L, obligninervis, and Amaracarpus fmbemrns, It 
will be seen from the abou* list that tho if elastomacem and Ruhiaceat are 
well represented m miinher of species. Two small palms, Pinanga elmerii 
and P. harnesii are found on the slopes, just beneath the top of the ridge, 
the former near all the plot* and the latter at the higher altitude*. The 
liana vegetation is best represents] by Frnpinetui eusi folia winch i* on 
nearly every tree in the closed, mossy forests; F. luzmita is lew* fre¬ 
quently oneountoml. Ifiptagv luzonira, Stratigytodon macrahatrys, 
Dirtochloa tjankornh, and a number of species of Calamus may be 
mentioned among the lianas. Shrubs and vines with showy flowers are 
represented by members of the ftlelastomacca; Mefastoma fusm (shrub) 
and Medindla coriarra (vine) are present and their large, red flowers 
add color to the vegetation. The large, white, *w«»et-scented flowers of 
Rhododendron vidalii and R. sihadenhergii ap)x*ar profusely near the 
1,100-meter contour line. 

The pitcher plant. Nepenthes alata , is found m open places in this 
altitude and above. The sharp, knife-like rim of the crater (PI. I) 
between Buenavista and Cabcaben peaks shows dense tangle# of this plant, 
growing intermingled with shrubs and vines with here and there isolated 
jlatches of Dieranopteris and an occasional Maratfhi, Specimens of the 
Schejflera hlancoi and Pittospomm resin if erum have the halele habit in 
capturing and strangling tr<*es, although the latter from the loginning 
is a true liana and does not start as an epiphyte, as does the former. 
The upper portions of the main ridges leading to Cabcaben punk (outside 
the Bcserve) and to Caybubo peak show' eonditions approximating the 
ones just described. 

The vegetation of the slopes, —The slopes on either side of the I^amao 
ltiver canon (PI. 11) show some resemblance* to and many differences 
from tlie ridge vegetation. The vegetation on the overhanging cliffs at the 
ends of the slopes loading to tho canyons have much in umson with plots 
like T); for instance, the grass Miscanlkus ju portions is common in this 
situation and the shrubby species of Pittospomm odoratum and A crony- 
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chiu laurifolui also predominate. r Pli<» side ridges, as a general rule, consist 
of & aeries of short, steep incline* with talus slopes at their bases. The tree 
vegetation of the slopes consists of (lie taller and less xcrophvtic trees of 
the ridge, together with other species which prohahly are not able to exist 
on the more exposed place*. \e«r these ridges the tree tops are covered 
With epiphytes, hut these become much less common nearer the river bod, 
where the fog is less dense, fn one plot the *following trees were noted 
as beiug common: Evpcnia cunyesta , Eurya acuminata cuprista, A din- 
andra luzonica , huyenia anuninatissima, Then montanu . and CJeihru 
land folia; these are intermingled uith Pyyrum Inti folium, Palaquium 
tt'ltilfordii, Enycnia bafaannisi*, Euycniu robariii . A yathis philippi nr axis, 
Sr me carpus sp., and others. In one plate. nearly 15 per cent of the 
stand is the m\ riaeeons Trislira tlecoiiicala. This aperies is also common 
on and near the lop of Linmy peak, tin* vegetation of whieh is comparable 
with that of the side ridges of tin Latuao River, having the same altitude, 
hut the extreme summit of this peak itself has only a stunted growth. 
However, while the side ridges present a more rnesophvtie vegetation, as 
is evidenced by less stunted trees and tin* xerophvtie leaves, the vegetation 
in this situation, owing to tin* unstable conditions, docs not reach the 
luxuriance and the size which it would be expected 1o have as a result 
of the climate, it is |w»rhups lieeaime of tins instability, that more fallen 
trees were noted in this region than on him other portion of mountain, 
although it is one of the surprising features of tropical mountain vegeta¬ 
tion that xerv precipitous slopes, having a grade of from 45'' to 60°, 
often are tovered with a closed forest. Inclines of over fiO 1 so often 
crumble that few trees have a chance to gain anything more than a 
temporary foothold thereon. 

The side ravines near the headwaters of the human River are very un¬ 
stable. Where signs of ground water near the surface are in evidence, 
species of mosses, liverworts, au<) ferns are present in such suimlmns. 
although the variety and tin* number of the individuals are much less than 
they are on the ridges. The von large-leaved fern Dt nnstaedtin smilhii 
and the tree tern Msophila luntannnrns are encountered here, the latter 
in the Hainan River canon itself reaching to a height of S or meters. 

rinpie-like basin* which are comparatively stable appear in mam 
plum* near the upper ends of the side ravines, droves of Pan<Un\us 
arayatmsis are eneounleied in these situations and here also the tree 
fern ('patina camlala reaches its largest size, being from 2 to X meters 
in height, the large. lycopodium-like moss. Spirufrus rein wardtii , usually 
growing upon it. The undergrowth e* characterized by ruhiaeeous 
specie* and 1/ytlranyra lobbii. f V\\c inside slopes of the crater are even 
more unstable than arc those oT the Lamao River canon. Land slips 
are numerous, am! comparatively, these sides show but a tliin stand; ,>et 
when looked at from above, the closed f»n*i seems to prevail. This is due 
to the fai t that the foliage of the trees on either side nearly meet over the 



narrow rooky guile.)# ami ravines. However, nearly perpendicular “soars” 
show a scanty growlh of grass ami of light-loving ferns. The vegetation 
on a “hum” at the head of one of these slides is worthy of mention because 
it shows the presence of a dense mat of Fumria clavwcem, a species 
closely related to the Fun aria which occupies similar situations in parts 
of the United States, and here, strangely enough, the cosmopolitan 
rtt'ri'lmm aqniUnxnn is also present. After a “slide” 1ms occurred, 
the vegetal reclamation is rapid. In many places Funaria rafvesmns 
is the pioneer. The grasses Migrant has japonicm, Uarnotia rtricla, the 
sedges Ilypoh/frnm 1 at ifolium and Cur ox nmtinm. and the ferns Ftrris 
tnjmriaia and Ptrrulinm aquilinam are among the other species which 
may lie mentioned as establishing an early foothold. These may he 
cloBoly follow**! by acamhaceous and ruhiaccous shrubs. In one place. 
Hub us mol naan its, F. rosaefolius. and F. tagaUus were noted, while in 
addition, scatter**! specimens of the euphorbiaceous tr**>s Mara rang a 
ntmingii and HomulanUms popnlneu* arc usual!) present, Mvhutoma 
f being also an oarlv comer. As the stability of the slid*' increases, 
the composition finally partakes of the nature of the vegetation which 
is nearest to it. 

Summary.— 1. The K ttyrn ia-Vncrin in m formation may Ixm I'm tied into 
two parts; the exposed ridges and their less exposed, unstable slopes. 

2. The ridge vegetation is characterized by stunted trees, due to the 
influence of the wind, and by its richness in epiphytes, caused by the 
frequency of fogs. 

tf. The vegetation of the ndgo is strongly suggestive of the “heaths” 
of the north temperate zone, excepting that heath-like trees replace 
the shrubby growth of the latter region; and orchids, filmy ferns, and 
liverworts are found in addition to the lichens and mosses. 

4. The instability of the #loj>o« prevents the best possible development 
of the vegetation which the climate (exclusive of wind) might support. 

ft. At the sumc altitude, different physiographic situations show a 
marked difference in the ecological character of the vegetation. 

VI. Steam> Formations. 

The vegetation of the strand lias been divided info two distinct types; 
that of the sandy seacoast lying above high tide, and that of the muddy 
shore situated between low ami high tide. Those two types, which are 
often adjacent, have an ecological similarity, but iloristieally they show 
a decided difference. Our knowledge of the composition and of the* 
ecological adaptations of the strand vegetation is due in flu* main to 
Schimper r>1 and Karston. 5 ** 

51 Hcliinipcr, A. F. W.s hoc. nit., 387-411, idwo, Pie imlo mnlayifcche fttrumldorn. 
Bot-Mittgn. Trap. (1891), 3. 

M Karsten, G.: Uebcr <lii* Mangrove-Vegetation im Malayiaelion Archipelago, 
Hth. Hot. (1891), 22. 



Tlu» 5 kilometers of coast lino pertaining to the Lamao Keserve offers 
insufficient data for u true conception of the vegetation of the seashore 
of Hie Philippines, yet in this xerv situation a dilute expression of all 
tho formations of the strand which have been made classic by the work 
of Hchimpcr and others may lie encountered. In order to render clear 
the genetic relations of those formations it is advisable to make use o'f 
data gathered outside of the area under .consideration, and then to 
classify the stages in the dexelopment found at Lamao. 

The material composing the loaches cither is derived from rocky 
promontories or is washed into the sea In streams. If the shore cur¬ 
rent and wayes are sufficiently strong to handle all this material then 
no accretion to the shore line takes place, but if, oil tho other hand, 
as is more often the ease, the shore current can not bring this about, 
then an encroachment of the land on the sea results with a consequent 
dexelopment of new habitats for plants. If the shore current can not 
take care of the finer part idea of the material eroded from cliffs or 
washed in bx rivers, then obviously the heavier ones settle on tho strand. 
Thus the size of the material composing the head* is determined In the 
power the (urrent possesses of controlling the suspended mailer carried 
by it, ami, as ji consequence, pebbly, sandy, or muddy shore lines may 
result. On -nine strands the verx force which prexents 11a* deposit of 
line partition. excludes the growlli of ncarlx all xegetation between the 
lines of loxv and high tide, so tliut, with the exception of scntlered sen- 
weeds, these places are destitute of xegetation. On tin* other hand, 
where l he h vd rod xiia line conditions fax or the deposit of materials lighter 
than sand, then lliex are a No faxorabic for Iho establishment and growth 
of vegetation. In *urh places the characteristic formation not found 
anywhere outside of tropical countries is developed. Therefore, it will 
he seen that because of the physiographic forces at xxork along shores, 
Ixxo distinct habitats arc established. Following Kclumpcr, with Rome 
minor changes, the xegetation corresponding to these may be divided 
into - 

1. Smith beaches King aboxe lugh tide. 

(a) Pwnpra formation. 

(M formation. 

v\ Strand, lying lieloxv lugh tide. 

(a) Mangroxe and Nipa formations behind sanity beaches. 

(/>) Mangrove and Xijxt formations not behind snndx beadier 
a . Formations at the mouths of rixers. 

/ i . Formations at the hast 1 of cliffs. 

J. SANDY BK\Clir.S, AIlOX n llltill T10K. * 

(a) The Prs-capm formalum.- -The bench is built up most rnpidh 
at the mouths of rivers. In tin* cast* of the Lamao Kixcr, for instance, 
two spits are at present beiug formed, one on each side; at high title. 
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tlufir distal ends are submerged and since the littoral current and vr&vh 
are sufficiently strong, no vegetation 1ms gained a foothold. However, 
at the proximal extremities, triangular patches of newly formed beaches 
above high tide exist, and thereon the best expression of the Pea~capm 
formation c an be observed. 

The tropical cosmopolitan creeper, Jpomoea pe#-caprat, is almost always 
present. This remarkable plant becomes establish^! at a point lying 
a few meters landward from the upper limits of high tide, and it may, 
from a woody base, send out runners in all directions to a distance of 
as much as 10 meters; these latter take root and thus may become new 
centers; often their ends reach to the sea,, whereupon the portion which 
is bathed by the salt water is killed back. This plant takes possession 
by runners and seedlings as rapidly as the bench is formed. 

Other creepers found in this formation and having similar habitats 
art* Spinifex Mjuarrrmts (the porcupine grass) and the legume, Canava- 
Vui obtimfolw. These plants, in addition to a few weeds, are practically 
the only cues to be observed on the strand at Lamao, although in similar 
physiographic situations in other parts of the Islands a greater diversity 
may be encountered. 

The deposit away from the mouth of the river usually is formed 
with less rapidity, and, correspondingly, the Pex-capnr zone then is 
narrow' or entirely absent, although in the older beaches in ojhui pln<*os 
its elements may any when' be found, excepting at the foot of the cliffs 
where it is usually wanting. Owing to the small size of the rivers of 
the Reserve, a rapid formal ion of the beach doe*, not take place. In 
many parts of the Islands, where largo streams flowing toward an open 
coast enter the sea, the triangular patches of the Prs-nipne formation 
become much larger, other plants, together with those mentioned, are 
then present and low' dunes none of which, m these Islands, according 
to my observation, are over 2 meters in height an* formed, on which the 
plants which have just been discussed act as sand binder*. 

(&) The Barrington in-Pan dan us formation . -On older portions of 
the beach, lying back of the Pex-aipnr formation, or where this is 
absent fronting on the border of the sea. is the woody vegetation of 
the beach. This liaa been named by Schnnper 6,1 the BtirringioAia 
formation, from hnrringtonia speriosa. On the Lamao strand this 
species is not present, although in similar situations it is common in 
other portions of the Islands/’ 4 

The most striking plant of the beach of the Lamao Reserve and in 
many other parts of the Philippines is Pan<1 anas tedurius, and for this 
reason the formation has been given the above name. Together with 

w hoc. tit., 3tn. 

a4 Much of the original vegetation nf the bench at l^nuao has been removed. 
This species may have Wn present. 



Pmdanus, Hibiscus I Mace us, J b'rythina indico and Termxnalia catappa 
arc common. Leas frequent are Vontfamia glabra > Thespesia populnm> 
and Jieritiera litioralis. Shrubs aueh m Cerbera odollam, Morinda 
citrifolia, and (Inrodendron inerme occupy the edge or the more open 
placets of the beach jungle. The scaudent shrub Quisqualis indico, and 
the aenn-herbaceoim \ in<* Wedelia biflora are nearly always present. Near 
small villages, whew* the beach has been cleared, the introduced thorny 
Prompts julifora has succeeded in gaining a foothold and in some 
places it is the only woody species present. Occurring with it, but less 
abundant, are Pithccolnbimu dulce and Aravin farnesiana , both exotics. 
Calophyllum inophythnn which, in some places, appears on the open 
sandy beaches is, for the Ibsen e, confined to a more protected sliore line. 
The only specimen of the valuable timber tree Intsia bijuga (ipil) 
which has heen observed on the Ileserve, was noted in tliis situation. 
In clearing* in Hie Barrinqtonia-Pandanus formation are Ipomoea 
pescaprae, Canavatia obtusi folia. Spin if ex sqmrromu, and the weeds, 
Yemonia t hi nr ns is, ("ratal aria return, Scoparia dulcis, Aerua Janata . 
Portnlaca olerurea, Gy nan dr apsis pcntaphylta , and Datura fast ansa. 

More extensive observations of the vegetation of this formation outside 
tlu* Iteserve show that nianv plants enumerated by Schimper and others 
for the Indo-Malax region are also found in the Philippines, althougli 
a large number are not present in the limited area under consideration. 
(See map.) 

Genetic relations .- -As the ht»ach grows, the plants of the Barrington ia- 
Pandanus formation advance into the Pes-capra* zone ami eventually 
replace its vegetation, although the latter may still exist in artificial open¬ 
ings of the former. In the same way, the vegetation of the formation 
lung lichind tin* beach in time occupies the older portions of the latter; 
thus, on tin* Iteserve, the plants of the Bambusa-Parkin are present therein, 
although here the artificial conditions render this relationship confusing. 
Indeed, only tin* frontal zone of the beach shows a pure expression of 
the Barringtonia-Pundanus formation. As soon as tliis is penetrated, the 
character of the vegetation changes and relies of the former vegetative 
condition are then shown only bv scattered individuals of ]*andanus and 
the other species. 

The, beach habitat and the ecological iharacterudics of the vegetation 
thereon .—The lieach is essentially n xorophytic habitat. This is shown 
bv the stunted condition of trees, the umbrella habit of Barringlonui 
speciom and Terminalia catappa . the fleshy leaves of the Ipomoea, (Jana- 
valia and others, and the hard, xerophytic leave# of all the tree species. 

The factors of the beach habitat which bring about the xcrophvtic 
condition of the plants growing thereon are not definitely known. Prob¬ 
ably a number of those are operative. Until lately it has been assumed 
that the plants of the strand and dunes are all halophytes. Investiga- 
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lions made by Kearney 86 show tliat the t$ult content of Home «ea heaches* 
is indeed ho low that lie is justified in making the statement that so far 
aa this factor is concerned, plants growing thereon are not. halophyte#. 
Walker M in studying this question in regard to the Philippine Islands 
finds only a trace of salt in the soil of the sea beach, ami teats made of 
several specimens of sand from the Lumao strand confirm these results. 81 
A surface soil, collected just at the upper limits of high tide, where 
runners of Ipomova are present, shows 0.25 }»er cent of sodium chloride; 
one G meters hack of this, where smiling# of lirythrina mdica arc 
abundant, gives only 0.00*1 per cent of salt; one l) meters above high 
tide had a content of 0.005 per cent, and a sample just beneath the 
surface, 20 meters inland, gave 0.003 per cent. Ordinary, cultivated 
soil is known to contain from 0.02 to 0.2 jht cent of sodium chloride. 
It is therefore out of the question to assume that the salinity of the. 
strand has brought about the ecological adaptations for many beach 
plants. 

On the oilier hand, sail spray is known to be deposited in considerable 
quantities on the leaves of trees growing near the beach. At any time 
of the year this can Ik* detected by taste, and it is especially noticeable 
after a typhoon. It is a common observation that considerable quantities 
of this spray will injure and eventually kill delicate leaves of plants not 
accustomed to such habitats. During a prolonged typhoon in Manila, 
comparative observations were made on TrrmhxiJia rnlnppa, the natural 
habitat of which is on the* soacoast, and .1 riant rpus inrim. which 1ms 
much more* delicate leaves and the natural habitat of which is in more 
protected situations. The ofiWt of the salt spray on Ttrnnnn/irt was 
hardly noticeable, while the whole of the seaward, and much of the 
landward, side of Ariocnrpvx lost its leaves by a gradual withering, due 
to the effect of Hie Milt sprav. Therefore, leaves of tiVe* growing on the 
frontal zone of tin* beaches must have characteristics which will enable 
them to withstand the physiological drying effect of sodium chloride. 
Toast lines art* essentially windy places. Since no protection is offered 
to the vegetation, the frontal zone is constantly being exposed to the 
drsing action of strong winds; in this respect it is comparable to the 
habitat of the ridge vegetation on tin* mountain and the likeness finds 
ecological expression in the stunted grow'th and the often “mnbrella- 
like M slmjM.* of the trees. 

The incapacity of the sandy soil to hold water is well known aiul tests 
of samples of sand from the Larnao beach, taken near the limits of high 

M Kearney, T. FT.: Are plants <»f sea bcachc* and dunes true halophytes? Bnt. 
(iaz. (1904), 37: 424-430. See this for literature of the subject. 

"•’The coconut and its relation to production of coconut oil. Walker, H. N.: 
Phil. Journ. Hnnivc (1WM1), 1: 59. 

” Auafvheh made by L. A. Salinger of thin Bureau. The percentages given are 
by weight of wdt as compared with the air-dry weight of noil. 
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tide, showed this to )>e but per cent. Inference to the table on 
page 426 will allow thin number to bo less limn ono-lmlf of that found 
for the oldy soil of the interior. The sand which was tested had a 
humus content of 0.22 per cent, which is an exceedingly low figpro; soils 
a few meters hack of the situation from which those specimens were 
taken gave a considerably higher number, and consequently, their capacity 
to hold moisture is much better. 

The sand of the ljnmao beach shows a remarkably high percentage of 
magnetite; in one sample, taken from near the month of the river, 76 
per cent of the total was composed of this mineral, although farther from 
the mouth, the percentage would probably be much loss. 

The effect of 1 lie* dry season on the vegetation on the bench is marked. 
I>uriug this period, trees Mich as Ergihina indiva for a time shed their 
leaves and those of Tv r tain alia va lappa and Earring Ionia rave mom red¬ 
den and many of them drop before the new ones appear; the shoots of 
Ipomaea and oilier creepers partially or wholly die back and herbaceous 
weeds arc nearly absent. Indeed, as a whole, during the season the* thin 
appearance of the foliage is e\eu more noticeable than it is in the 
Eambum-Parlriu formation. The vegetative activity, after the initiation 
of the rainy season, is as rapid as it is on the clay soil; runuers of ipomaea 
ami danaralia grow with amazing rapiditx and seedlings of Prosopis and 
other introduced trees in a short time form thick stands. During this 
portion of the year both e\otie and natixe plants, derived from man} 
habitats which are much less verophytic. do surprisingly well in the 
forest nursery which ha* boon established on the bench. The under¬ 
ground waiter lex el of the bench, 60 meters back from the sea, is a little 
over 2 meters below tin* surface and at the base of the cliff landward 
from the sen it is much less. The roots of the tret's of the Earringiania - 
Paiuianutt formation which I have examined, in a munlier of instances 
reached to this lex el and so they have a constant supply of water upon 
which to draw. Once the seedling stage passed, no tree having n deeply 
penetrating root system would suffer from a lack of soil moisture on 
such a beach. 

Another factor which is usually, and no doubt eorreetlx, attributed as 
a cause promoting the xcrophvtie structure of beach plants, is strong 
light, he •cause it increase* the rate of transpiration. Copeland 08 has 
shown that in i\nm nutifera the change from a light haze to full illumi¬ 
nation frequently multiplies the transpiration by four, and this is 
brought about by the fact that the leaf is heated above the temperature 
of the surrounding air. More light, and consequently more heat, reaches 
the leaves of plants on the beach than it does in the ease of those situated 
in less sandy soils, because the reflection from the bright sand is greater 

* Copeland, 10. K: On the water relation* of the coconut palm, Phil. Journ. />W. 
(liHW), IS 35-37. 
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than it would bo trom darker earthy it is also true that the vegetation 
overhanging the edge of the beach would have its transpiration increased 
by the increase in the temperature of the leaf because of the reflection 
from the water at high tide. 

Schiinper 56 calls attention to the fact that some beach plants are 
among the trees most commonly cultivated in the Tropics. My observa¬ 
tion shows that not only is this true but also that many sea-beach plants 
are present in certain inland habitats and that in most instances such 
plants are more vigorous than individuals of the same sjjpcies growing on 
the shore. f 

On the Reserve, isolated tn^s of such coastal spedes as JUryfhrina 
indiva and Pongatuia glabra grow in the forest along streams consider¬ 
ably above the influence of sea water and these trees growing inland 
are more vigorous than those growing on the coast. Cycas cirvimlu t, 
a common plant of the coastal region in mam parts of the Philippines, 
although not on the beach at laimao, was collected from two localities 
at about 900 meters' altitude. A grove of these trees is situated near 
the top of hi may peak and the individuals there are more thrifty than 
any I have seen on the beach. Ipornoca pcs-caprw and Spinifix squar- 
rosH* are not confined to the strand, hut also occupy positions beyond the 
influence of the sea. Outside the Reserve, the following trees grow both 
on the lieacli and inland: Casuarina eipuitteiifolia, Terminalia catappa, 
and Eryihina indiat. Terminalia . Eryfhina, Cahpltyllum inophyllum , 
and Parting Ionia spcrio&a are commonly cultivated in Manik and in 
other places in the Islands. In all instances the most thrifty trees art* 
those not situated on the seashore. It is evident that where beach 
plants arc propagated inland, they are more thrifty than individuals of 
the same species growing on the beach and that they can not he considered 
Terophihv* in nature, though they art* xerophytic. Ordinarily, the 
struggle for existence in the better soils is too great for them and lienee 
they are driven to the coast, where their plasticity is such as to enable 
them to adapt themselves to the severe conditions imposed. 

It is well known that most of the sjiocios common to the seashore have 
fruits adapted for dis]K>«al bv walcr currents. The cosmopolitan nature 
of beach plants is to la* attributed to this fact. 

2. THE STRAND LYING BELOW Iiruil TTDE. 

As the detritus, washed into the sea by rivers reclaims land therefrom, 
bars may be formed and eventually these may bo built above the level 
of the sea and in this way lagoons are eventually separated which, for 
a greater or less length of time arc kept open by the ebb and flow of tides. 
Mud flats which often are not out off from the open sea, are formed in 
protected hays or re-entrants, where deltas arc in the proc**ss of building. 


Loo, oit 01, 
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but- in these eases, owing to the fact that the breaker line is far distant 
from the whore, an area of more or less quiet water intervenew. Wave- 
rut terraces may be produced at the bases of wea cliffs, and these are often 
wo covered wilh large boulders as to leave places between the latter fairly 
well protects! from the heavy action of the waves, when the terrace is 
submerged at high tide. In a word, Ixvnuse of the absence of* strong 
waves, the physiographic situations which have been discussed offer u 
favorable place for the establishment of plants, fn the Tropics, these 
places are occupied by I lie well-known Mangrove and Nipa formations. 

Within the limits of the lteserve there are three physiographic situa- 
tion% but, because of tin* precipitous nature of the coast and the small 
size of the rivers, there is only a wmk development of the Mangrove and 
Nipa formations. The first stages of the life history of the swamps 
produced by these plants an? here* encountered. 

(a) The Many rove and Xipa-A rant It ns formation behind sandy 
benches. —Situated at the mouths of the ha mao and Lininy rivers, there 
are small areas having the Ni/si-Aeanthus formation. Although the 
species comprising this are most in evidence, jet the elements of the 
mangrove formation are not lacking. The early stages in the develop¬ 
ment of the vegetation on the strand Mow high tide and behind beaches, 
usually show among the first arrivals Xipa fruticans (see PI. XI), the 
most important plant of the Xi/Hi-Aianfhtis formation. The fruits of 
this palm have a remarkable capacity for tying carried through long 
distances by shore currents. It is not an uncommon sight to mi germi¬ 
nated seeds floating in the wuter near the beach, or lying on the latter 
where they have Imvu east up bv the waves but where the dynamic condi¬ 
tions on the strand an* too strenuous to admit of their obtaining a foot¬ 
hold. However, if they are carried into lagoon or tidal channels by the 
flow of the tide, then in these more quiet waters young plants of this 
species find a favorable place for development. Thus, newly formed 
lagoons have Nipa {rutirons among the lirst pioneers, although, in many 
mstanei*. grasses and sedge may precede the Nipa stage. 

Plate XL shows a condition in which Vanicum repens , Fimbrislylis 
ferruyinea, and Cyperns malaeccnsi't form the brackish meadow. Such 
habitats are usually rapidly replaced by the more shrubby growths of 
several other plants, among which the shrubby creeper Acanthus ilicir 
folia a, the hard, prickly, ilex-like leaves of which give a divided character 
to the formation, may 1x5 mentioned. Often, the legumes Derris uliyi - 
noun, Caesalpina nvya, and Jhtberyia toria . all of which have their origin 
m soils less salty than that in which A caulk u* grows, are entangled 
with the latter and with it, because of their senndent habit, they form 
dense, junglc-like and thorny thickets, which are difficult to penetrate. 
The ground rosettes of the fern Acrosticinun aureum and the amaryll- 
idaceous (Jrinnm asiaticnm arc scattered here and there in the open 

13X14-7 
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places. Among the trees, scattered specimens of J Michaud rone spa- 
thacea, Xyiocarpv w granatum . II eri Hero litoral is arc clearly elements 
of lH>th the Barringlonia and the Nipa formations, but they are not 
present in the best expression of the mangrove swamp#. In small 
rivers, the mangrove vegetation itself is wanting or poorly developed; 
thus, at the month of the Lamao River, on the Reserve, only isolattxl 
spccica of lihizophora con jugal a, A virenuia officinalis , and Hon ncra tin 
pagatpat were noted. 

While no further stages in the development of mangrove swamps 
behind sandy beaches are present at La mao. vet in many parts of the 
Philippines these are characteristically the feature of the vegetation at 
the mouths of large rivers,'behind bars along exposed coasts. Their 
best expression shows tin* vegetation to he distributed in zones; Xijm 
and its associates occupying the upper limits of high tide, with none 
of the elements of the mangrove formation, and the latter situated in 
the more deeply submerged parts of the tidal area. Irregular topog¬ 
raphy, made by the smaller tidal ehannels, leaves hummocks at the 
base of which the elements of the Xipa formation may he encountered, 
on top arc representatives of non-halophvtic vegetation, while the channel 
itself is occupied by species of lihizophora or Uruguiera . 

( h) Mangrove and Xipa formations at the mouths of rivers noI 
behind beaches. —The mouth of the Alangan River is in a re-entrant 
across which a subaqueous bar is being formed, which causes the breaker 
line to be a considerable distance from the shore (see map) and in this 
the water is comparatively speaking, quiet, especially on its south or 
more protected side. Here a considerable* development of the mangrove* 
formation which is advancing and which in time will till up the re¬ 
entrant, is seen near the* mouth of the river. Considerable hydrodynamic 
force is present, so that much mud ha** not as yet been accumulated. The 
substratum is consequently sandy, and this is especially true at the base 
of the cliffs which will he discussed below. 

While the best expression of mangrove swamps is found iu muddy 
deltas yet, as is often assumed, there U no reason to believe that such 
a soil is requisite for their development. It is far more true that the 
hydrodynamic factors which prevent the deposit of mud, also establish 
a too strenuous habitat for the seedling stages of the mangrove species. 
Other things being equal, the trees cuu thrive in sandy soils. 

(a) Mangrove formations at the mouths of rivers . * These factors 
being combined at tin* mouth of the Alangan River, there is hut n poor 
expression of tin* mangrove element in that situation. The species 
present are mostly Somieratin jxigatpnt and A vicennia officinalis . Out¬ 
side the Reserve, the best representation of this vegetation is found on 
delta regions at the heads of protected bays. Here the hydrodynamic 
elements are such as to allow the rapid capture of the newly formed 
mud tbits. The greater the tidal area, the more extensive the advance 
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of that of the mangrove. In them* places, ns in the other situations, 
the Nipa~Aran1hu* formation is at the upper limits of high tide. 
Nearly all the species eoimnon to mangrove swamps which are found 
in the Indn-Mnlayan region, are also present in the Philippines, although 
not on the Reserve. 

(P) Mangrove formation at the. base of cliffs .— On the Lamao Reserve 
there are a number of shore promontories, at the bases of which wave-cut 
terra<*cs have liccn formed, and some of these are thickly set witli large 
bowlders offering a suitable place for the <*stablish merit of mangrove 
plants. The shore currents earning the seeds or seedlings are likely, 
with the falling tide, to drop them in one of the interstices. The 
following s|x*eies were noted . Eye err as cornicutatum . Sana ora tin pa- 
gatpat. ('orlops candotleana . (ro.rbargutna, Urugniera c dope tala, and 
A vice twin officinalis . The presence in this strenuous zone of a dilute 
expression of the mangro\e formation in protects patches conclusively 
shows that the main cause for their absence in the tidal area near sandy 
beaches is not due to the nature of the soil, hut to the hvdrodvnamie 
forces there present. However, because of the nature of the habitat 
no dosed mangro\e swamps can be ohsened on wave-cut terraces; only 
isolated trees are here and there encountered. It is even possible that on 
more open coasts the protection afforded bv the bowlders would not 
he stillieienl to allow the invasion of such plants. 

Urological characteristics of mangrove plants. —Sellimper* 0 has so 
thoroughly treated the peculiar characters of mangrove plants that here 
they need onlv la* mentioned. The\ are as follows: Prevalence of 
viviparous* seeds, pneu mat opiums, Milt roots, ami leathen, usually op¬ 
posite xcrophvtie leaves. 

The habitat. - rndouhtedlv. the mam characteristic of the habitat is 
its salt) nature and to this the peculiar formation is due. Whether 
other factors are operative in giving it this peculiarity is not known. 
It is possible that, for the edges at least, the reflection of the light from 
the water enhances the- transpiration, hut this would not 1 m* very effective 
for <l»e shaded portions. (Contrasted with the plants found on sund\ 
strands, those of the mangrove swamps are undoubtedly obligatively 
halophytic. Observations extended over many miles of beaches show 
these forms'to be only in salty, damp soils. It has been demonstrated 
that many plants growing on beaches are facultative xerophytes, but it is 
also true that many of them can also grow in salty soils and are therefore 
facultative halophytes, (’opeland 01 has shown that the coconut r<K>ts 
are, for a short time at least, adapted to resist salt water; whether they 
could withstand sueli soils permanently is not known. However, purely 
mangrove vegetation can not, for am length of time, exist outside of 
salty soils. 

m Loo ext ., 31)0-400. Ml Copeland: Lov . cil., 17. 
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Genetit relation# of tidal vegetation. —It has been seen that the \idal 
(Hilaries of young riven* in the first stages show elements of the Nipa 
vegetation and that this is followed by the mangrove proper. As tho 
delta formations grow, the mangrove captures the newly made portions 
and it thus steadily advances seaward. In the meantime, the landward 
portions of the swamps are being filled by the normal erosive forces and 
thuB the habitat changes and with it, as a consequence, the plant forma¬ 
tions. Thus the zone of vegetation behind, replaces Nipa and the latter 
iu turn advances on the mangrove. For the Uescrve, this is the parang 
of the region immediately behind these swamps.. Had the original 
vegetation in this situation not been removed, then it would take posses¬ 
sion. Thus extensive areas, especially the deltas of largo rivers which 
formerly were occupied by mangrove and Nipa swamps, arc now covered 
with the mesophytit forests. 

Sea-cliff formation .—The 'vegetation of the sea cliffs has no species 
peculiar to this situation; rather it partakes of the characteristics of tho 
sandy beaches and of the regions behind them. The windy nature of the 
habitat evokes a strictly xerophvtic type. Trees such as Vitex lift oral i# 
(molave) (See PL XU), which often occupy a place on the very edge 
of the cliff, show a much more stunted growth than those in less exposed 
places. Erythrlna indica , Terminalia ratappa, and Pandanit# tectoriu# of 
the beach plants often find lodgment on the cliff. The inland formation 
furnishes ParHa roxbvrghii species of bamboo, Celtic »p., S coin pi a 
hizonenm, Linoriera cumingiana, Mimusops elengi, Oyclontemon cu- 
mingii , Cordia blancoi, fitemerylon edule . Ulochidon litiorale, Eringlnasnm 
rubiginosnm, and others. 

OKNKltU, CONSIllKllATTONS. 

Relation h to climate.— It has been shown that as one ascends tho 
mountain from tho seashore to the summit, distinct climatic belts aro 
encountered and corresponding to those belts arc plant formations. The 
elements of the climate which leave their imprint on the type of vegeta¬ 
tion are distinctly those of moisture. From the base up to and including 
the top, the rainfall and the relative humidity increase and the heat 
slightly diminishes as one proceeds from below upward. Save on the 
exposed ridge where the wind causes excessive transpiration, the climatic 
conditions are for this reason rendered more favorable to vegetation and 
therefore, one finds a forest more nearly evergreen situated well up on 
the mountain than one does at its foot and correspondingly, the deciduous 
and bamboo elements become less pronounced. Tt msy seem presump¬ 
tuous at this time to make comparisons with the vegetation of other por¬ 
tions of the Islands, yet a hasty trip to parts of the east coast of Luzon 
previous to and valuation surveys made on the east coast of Mindoro 
since the collection of data for this paper, Clearly show that the climatic 
formations found well up the slojies of Mount Mariveles are in both the 
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other places near the sen level. This difference is in direct response to 
the less-pronounced dry season in these situations. Thus, on the east 
coast of Tayabab (sub-province Infanta) trees such as Dipterocarpns 
grandiflorus of the 7 )ipternrarpm-Sharea formation, Agathis philippic 
nenttw of the Hhoren-Plerfroniu and Tritttira dr rort train of the Eugrma¬ 
x''actinium are fairly represented m the forests below 100 meters. On 
the cast coast of Mindoro, Shu re a polyspertna and fihorea contorta are 
not only present near sea le\el but in many places they have succeeded 
in obtaining a foot 1 told on old beach lines. In this portion of the Island, 
also, Asptenium nidus, O piling loss um pendulum and associated species 
are present at the same lower altitude and in the valley of the Tinguau 
Kiver, in the sub-province of Infanta, near sea level, Mynnecodia echinaia. 
Nepenthes alaia, other related epiphytes and Demspermum panicu- 
lalum, are encountered. Those examples suffice to illustrate the fact that 
many plants found on the upper slopes of the mountain are also present 
near the level of the sea when the moisture conditions arc* favorable for 
their existence in this situation. Again, so far as my observation goes, 
in those places* in which the dr\ season is less pronounced, the very 
characteristic bamboo forests at the base of Mount Mariveles are entirely 
absent, being replaced by forests which show a very much less deciduous 
element. Thus, portions of the east coast of Luzon have no bamboo 
forests, whereas they arc present iu other parts where the dry season is 
pronounced. Purina rowburyhii, while it is found scattered in evergreen 
forests on the east coast of Mindoro, nevertheless show’s a change in habit, 
instead of lwung deciduous for two or three months, as ib the case at 
La mao, there, in many instances, the new leaves appear as soon as the 
old ones have been shed, and on the dry, sandy soils of old beaches, the 
interval of time between the shedding ot old and the appearance of new 
leaves was at the time of observation, never more than two weeks. 

Relations to topography, -In the discussion of each < lunatic forma¬ 
tion, attention has been called to the physiographic situations in which 
the vegetation is less or more nieM»phvtic. Thus, exposed ridges ami 
steep exposed slopes have not only drier soils but drier atmospheres, 
and consequently the vegetation in then* places is much thinner and 
more xorophytic. As the physiographic forces at work bring them into 
more stable and less exposed conditions, their vegetation will lose its 
xorophytic character and gradually assume that of the climax vegeta¬ 
tion of the formation. The main river** draining the mountain, cut 
the climatic formations at right angles and in their beds and in the 
canons thus formed, a local climate which is more or loss nearly uniform 
throughout the length of the stream, is produced. The ecological char¬ 
acter of the vegetation throughout such river beds and those of the side 
streams is alike and the latter shows closer relations than are to be found 
in nnv one formation in relation to the other vegetation in that formation. 
Thia is due to both edaphie. and atmospheric characters. The proximity 
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of the underground water level to the surface makes a common habitat 
for plants which require this condition. Thus, irrespective of aititudo, 
one finds plants which apparently belong to the low land extending up 
the stream as far as the habitat goes. Such trees as Hareorephnlns 
cordahts, Bitch o fin trifoliate, Mamjifcru altixrima, and Kugenia Juzo - 
nemifi are found scattered from near the sea level up to an altitude of 
approximately 700 meters and they an* seldom encountered in other 
situations. 

Finis minahamv . other species of Finis. Lntcospke mpiMlota, and 
Pipterus asper are encountered in similar situations from a point near 
the level of the se*a up to 1)00 meters and 1! on tmwtpt riparin grows in 
the bed of the stream itself up to the 500-meter line. (See PI. XLll.) 

No doubt, many of these plants would flourish throughout the entire 
length of the stream, were the cdaphic habitat which is necessan for 
their growth existent at higher altitudes. Aside from the cdaphic mois¬ 
ture, the protected position of the canon renders the atmospheric mois¬ 
ture more uniform and corresponding to this, trees and other plants 
requiring moisture conditions obtaining in higher altitude* are also 
present in low ones on the slopes of the canon farther down the moun¬ 
tain and. at these ultitudes, such trees and plants are found in no other 
situations. The tree fern Ahophiln contnminnns. the \er\ large .lu- 
yiupteri# ertompes. and other plants offer striking examples of this fact. 
(See PI. XXIV.) Indeed, the Vegetation of the river bed and of the 
canons in any one elimntie formation resembles that of similar habitat* 
in the other formations more than it does that adjacent to it. As yet, 
the river habitat of the I^amao Reserve is u narrow one. As the 
mountain more nearly approaches base-level condition, flood plains will 
he established and thus the cdaphic habitat having soil moisture near 
the surface will be enlarged. A comparison of the La mao Him* \cgeta- 
tiou with that of the Boitgabon Kher on the* east coast of Mindoro, 
where the base-level condition has nearly been reached, shows that 
nearly all tree species, common and peculiar to the habitat near the 
Lamao Kitcr and on the lower slopes of the* canyons, reach a much bettor 
development near the Boiigabon Hi\cr flood plain than the\ do near 
the Lamao River. Indeed, the vegetation of the Bon&abon River flood 
plain is that of the* I^amao River, spread out. Of course, this larger 
habitat offers apace for more specie's, but practically all of those found 
on the narrow margin of the Lamao River arc also pre*sent in greater 
numbers near the* Boiiftubon and there* give* character to the* vegetation. 

General can elusions. —Schimpor ttsr has divided formations into cli- 
matic and edaphic. the one depending on the climate*, the oilier on the* 
conditions of soil; thus, within each general climate, there are peculiar 
conditions of soil such as those pertaining to the mangrove* swamps and 

“NrliimpCT! hoe. ri7„ 1(11 nwl 177. 
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sandy beaola**, which have an csjiecial vegetation more or less inde¬ 
pendent of the cliiuutc in which it grows. Cowles 0n enlarges tliis ideal ho 
as to include all types of topography in the process of destruction and 
which, consequently, in their present condition, offer unstable and there¬ 
fore temporary habitats for plant*. The vegetatixe condition will 
become stable only when base-level conditions are approximated. Thus, 
the canons on the one hand have* a temporary, incsophytic vegetation 
and the steep slope* a temporary xcrophvtic one. The top of the moun¬ 
tain is exceedingly unstable and therefore the vegetation is temporary. 
Traced to its logical conclusions, the physiography of the entire 
mountain is very unstable and therefore the vegetation is temporary. 
With it*< destruction, it will pass to a more and more permanent condi¬ 
tion and the vegetatixe types will he altered with the change in topog¬ 
raphy : the climate will then also be different and will more nearly 
approximate that ait present prc\nlcnf at the base; and therefore the 
erosixe topography at old age will have a \egotati\e condition not unlike 
that of the lluiitliHM-l'ttrk'ut formation. Just Indore the 1 death of such 
a topography, (he whole country will he brought nearly to a base-level 
with the ground water not fair from the surface. The vegetative condi¬ 
tion will then he not unlike that of u delta region, of winch then* are 
many line examples m the Philippines. At death itself, the innngrmc 
swamps will probably prexatl. Of course*, the above are only theoretical 
consideration*, yet the*c erosixe stages are approximated in different 
part* of I he l*iand* *o that when logically united the genetic relations 
of the different \cgetati\c formation* can he made clear. 

(The work on whuh this paper was based was performed while the 
writer was a member of the *talf of the Ihircau of Science. It was in 
part written after his transfer to tin* Bureau of Forestry.) 

w Cowles. H. ( .: T1 m # IMivsIogiapliii* Krologx of Cliirago and Vicinity. Bat. 
(iaz. I lftOlj, 31: 7A. 




ILLUSTRATIONS. 


•LAIlc XXVJ11. On the left in a large tree of Khurra palyspcrma (ianguili), on 
tlu* right in background is tiny nun ylaucuxtlyx. Other smaller 
trees are i'utnamomum mcrcadoi ami Hacbnurcu tclrandra. 
Kalians {Calamus) lire also present. Jliplet ucarpus-Shotca 
formation. 

XXIX. Nat row ridge between two ravim* on the slopes of the main 
ridge. Sim* Table XIX, Plot F. On the left in a tree of 
Vryi nonin rutninijii . in the center i* Hopra aruminata (dalin- 
dingitit). ami ori the left in Qua cits sp. Young trees of 
-l rdtsia, Civnamomum, Hope a , and f 'ryUronw arc present. 
A very unstable habitat in the Bhona Plrrhonta formation. 

XXX. A side ravine near the habitat shown in Plate XXIX. The 
large fern is a DvnnsUwdlin species. The habitat is a newly 
formed one well protected from strong insolation. 

XXXI. View of the eluding bank of the Lumao Kher at 100 motels 
altitude. At the base Sephrtahum philips nense, a Urn* this 
the aroid Kcfnzinaloylotti a rupnttim . Frvyrinrtia enttifolia 
is on the left, liryonia rhotnhwarjra is also present. Com¬ 
pare with Plate XXXT1. Anisopinv Hhowbosui formation. 

XXXII. Side ru\ine in Shurra-Plertronia formation. Altitude about 000 
meters. On the fare of the damp rooks Uymnoptvris t tterw- 
stuns is abundant, with a small species of Selagiuella. In the 
center is SrliKututuijIultis ru pattern, to the right is Polybotryn 
apjH'ndirulata, and aho\o is Firyemrtia vnsifuha. Compute 
with Plate XXXI. 

XXXI11. View in the l**d of the canon of the Laniao Kher. On the left 
is a dry roek mostly showitig lichens. on the light there U 
moie o? less seepage flout the took, lleie are found Srhn 
matin/loths tuprstiis and the delicate urticneeous shrub 
Fla lustrum irfntfardn . On a tree in the baekgiound is 
shown a specimen of the bird's nest fern, Asplenia m nidus. 

XXXIV. V iew of the “elfin” forest at 020 meters' altitude. Trees are 
tiuynhu urnuunah^sinm >ar. jHtrva, Machilus philippinatsis, 
Catrarn/in rtllosvm. tisrarrvana philipptnensis, Clethra lanm- 
I o/io, and otheis. tiuynna ]'orrinium formation. 

XXXV. View of rock outcrop See Plot B, Table XX1U. Note the 
rnaunei in wliieli the loots of a Ficus sp. hold the rocks. Tree 
in witter is tiuyrnm nva nunutissinm. Poly podium meyvnia 
num on the rocks above Note lichens on the rocks. tiuyenia- 
\ aremium formation. 

XXXVI. \ iew on the ridge at MOO meters. The grass-like orchid Acom- 
diutn fntrflurn is growing on Huynh a cmiytsfa. Above 
Aroridttnn is another orchid, ('estirhis sp.; on the left below 
is a young specimen of the fern Cyathra cuudalu. Note 
mosses and liverwort*. tiuyrnm -V acctmum formation. 
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I'lati: XXWJI. ’‘Kllin" forest neiu* top ol Mount Maiiveles. The tree spisdes 
aiv mostly E a grata von prat a. A dw art dr a hnovica, and Vic 
ciuntnt fat port. Note tlw rich development of iuonuch, liver¬ 
worts. and "illin.v" ferns on tin* trunks of tr«»cs. Euyvnuo 
\ aorinim n for inn t ion. 

XXXVIII. Kpipliv tic vegetiitiou on Mount Marivelc*. Note the orchid (tm- 
known sp.) oil the branch of Evptanpvrmutn amboinrnnr. On 
- this brunch in the writer is a seedling of I <nWw*w//i fat yon ; 

on the right, slightly out of focus, is the orchid iooridtam 
tvmdhtm. A loons, Endup ton Janoxum, and u small creeping 
fern. Hunt"!a rr/sa#, are also common on the Manic branch, 
tlelovv is a muss of the Hltny fern, Hymrnaphytlmn »p„ now 
dried up. In this are Humntn\ Nr/m/oteffn, IthixAodenrtrnn 
quad roman nut, the mows Lrurohryu m iuvrn*c, mul the liver¬ 
worts Munhpophora (ltd a do# and Harzania promt pi a Enpr 
not V omnium formation. 

XXXIX. Npeeirnen of the binIVnest fern 4 ftplvnitim nfaht# growing on 
EUiprma avarninatiHftiraa. Eopmta Vamnium formation. 

XL. View at the mouth of the lountio Uixer. Note the meadow in 
the renter, hack of which is the S ipo- \ rant hurt formation. 
On the left are elements of both Nipu and Mangtove swamps. 
In the Imckgrouud the latmhoo Harnbwai bfumtana. 

XII. View of a sea elifT near the month of the Jjiimuo Kivei. The 
huge tier on the edge is I ife,r httoralis hitolitve), lielow il 
on the light is Eandunu# trvtoriu* . Oil the left is Haiubuna 
lu man/Hio. The waves und shore cun cuts on the lerraee »1 
the base are too strong to permit the mangrove vegetation 
to obtain u foothold. 

\L1I. View in the rocky river bed of the Lmimn River showing the 
peciilini habit of Uumotioyu npnrut. The Hoods of the rainy 
season rejientedly strip this tree of its leaves. The fern 
shown in the piclute is ('aUxptniH im-ulanta. 

XU 11. A leaves of Hvrhananta porida. 1. grows in protected po*i 
lion »»t 1 HO meters: 2, taken from a tier growing mi an 
e\jHisetl ridge tit 1114 meters. It leaves of Eatophpltum 
trhilfordii. 1. taken from tree on ti proteeted iidge at 040 
meters; 2, taken from h tree growing on a protected ridge 
at J,1()0 meters; It, taken fioin « tree oil an exposed |»eak at 
014 meters; two-thirds natural size. 

XUV. A l^uves of V print tuhtu. 1 and 2 from the tiiunc tree at 
040 meteis; I, from the lower shaded branches, and 2 from 
mi upper branch; 3. taken from a tree at 1,130 meters, li 
Leaves of 7Vrnaf* urmia toyman. 1, taken from a tree on 
exposed peak at 020 meters; 2, from a trw on protected slope 
at 040 meters; t wot birds natural sine. 

XLV. A- I, 2. and 4. leaves of tree fiuymia acHminatMtm; 1, taken 
from tree growiug on protected slope at 04t) meters; 2, at 
813 meters, and 4, at 1,060 meters; 3, leaf of tree of 
Eufptiia luuminuitHHnna vnr. pttrru, tuken from a tree grow¬ 
ing on exjwsed p<uk at 1)20 meters. Jt leaves of Eu grain 
ronytMta. t'-l, leaves of tree of Lvunmyke vapitnllata vnr. 
pf-ltubfotat growing on edge of a cliff at 020 meters; 2, leaf 
of hi urwtykv ra pi til lata growing near the bottom of the river 
cation at <>:i3 meters. Two-thirds natural siy v e. 
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A CATALOGUE OH PHILIPPINE HYMENdt»TERA, WITH 
DESCRIPTIONS OF NEW SPECIES. 


/ 

Hy BouKHI K Brown, S. d,, Manila iibnerralory* 


In IH85, Don Ramon Jordnna published in Madrid a work out itI chI 
“Bostjucjo geogralico e histe>nce>*natural elel Archipiclago Filipino/* in 
which he tabulated all the species then known to belong to the Philippine 
fauna. The order IIymrnvptvra was very poorly represented, no more* 
than some thirty ^p<*eies lacing given as having been met with in the 
Philippines and noue of these were characteristic. Ten years later, on 
the occasion of the exposition which was held in Manila in 18S>r», Father 
Caatro de Klera, O. P„ published another catalogue of the fauna of the 
Islands, which he entitled “('atulogo sistcmiitu'o de toda la fauna de 
Pilipinas conucidu liasta el presentc." This work is much more pre¬ 
tentious and complete than that of Kcfinr dordnna. though it is somewhat 
marred by the inclusion of many exotie forms which wen* eontamed in 
the Museum of the Fniversity of Saint Thomas; and although Father 
Klera explains this in tin* subtitle and note's the exotic species in tin' 
body of the u'ork, still, unless one has this constantly before 1 one's mind, 
the impression is gained that the number of Philippine spoeies is greater 
than it really is. In the catalogue of the llfftm'iio/rfcra which is given in 
the second volume, pages 238-21*. Father Klera enumerates Hftv-four 
species as representing the* known Philippine inserts of this eirder. Tins 
is not ejuite eorrert, as he' had inadvertently merhiohed a paper published 
by Professor Kmerv in the Anuals of the Entomological Society of 
France in 18SKJ in which forty-one species of ants are recorded from the 
Inland of Luzon, principally from Manila and Vntipolo. 

This then brought the IJ ymeno/tfera known in the* Archipelago up 
to the year J8D5 te> the* number e)f ninety-five. 

In lilOfl, ltev. William Stanton. S. •!.. at that time Assistant Director 
of the 1 Philippine Weather Purean. he'gan to study in his spare time tlie 
tlymctwplcnt which he 1 collected m the' garden attached to the Observ¬ 
atory. He diweeivored many forms which lie 1 did not recognize, and, bedug 
unable to classify them owing to the lack of literature' on the subject, he 
sent his specimens to Dr. William AshiHeael, of the National Museaun, 
Washington, who found that the great majority of the species were 1 
entirely new to science auel that almost all the remainder were not before 
iwonled from the Islands. 
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Father Stanton continued the work Mil April, 1H0-L when ho wn« 
obliged to return to the I'nitod States, hut in the short time he luul heun 
collecting he had duseoveml no Jess than five now genera and sixty-eight 
new spwies. 

f rite descriptions of the earlier of these new species were published 
by Dr. Ashmend in the Journal of the New York Fntomologieii] Society 
and of tli(‘ later collections in the Canadian Kntomologist and the Pro- 
(‘ceding!- of the United St4itcs National Museum. 

When Father Stanton left the Philippines, the writer continued hie 
work and as a consequence the number of new genera and new species 
has greatly increased; in fact, from December to June, which constitutes 
the host collecting season, the a\eragc of new species was out* per day 
and of new genera three every two months. 

Tin* number of s|H‘eit*s m the adjoined catalogue is 4f>8. Main art* 
included which were not emit Mined in Dr. Aslnnend’s check list, ns he 
hud apparently overlooked several recorded by Kohl, Kitsonm. and Jtailoe/- 
howski, while species not before monied from the Philippines arc being 
constantly discovered. However, tin* number does not represent the 
complete liymenopterous fauna, for the writer lias- m hi* possession some 
thirty-nine new species which have uoi as yet been described, while the 
Kntomologicnl se<tion of the Hnrenu of Science has main more ms 
described form*. 

After tlie name of the species discovered since 1Uo:t | have placed the 
name of the collector and in the disc of those found b\ Father Stanton 
and the writer, M. O., to show tlint they were obtained from the garden 
of the Manila Observatory. At the end of tIn* catalogue will be found 
a list of some of the hosts from which a few of the new species wen* lin'd 
m the Obsenatory. 

Super fa hi ily' III. VESPOIDEA. 

Family XXVII. <’EltOPALfD.K. 

Srm-AMiin 111 . AeoitiXjti, 

Tril»e I. Anocmim 
TACHYPOMPILUS Aslinitwd. 

Tachypompilus athmeadli sp. iiov. 9 hength, 14-10 mi Hi meters. Head, 
thorax, and part oi abdomen black. last 3 segments of abdomen brick led. covered 
with sparse pulaweiiee, the pubescence consisting of straight, longtah hail*; bead 
smooth, pronoturn lightly l ugosc. sewtellum, met a not um nml uIkIoohmi finely 
punctate, shining. HypeuM truncate. smooth, Sea|H* stout, lirst joint of flagellum 
twice ns long as the second. front face long, with a deep medial furrow. Anterioi 
luce of metuthorav convex, posterior fare eoneave with the angles obtusely dentate. 
Wings hyaline with nervules ftiscoim. median and suhruedian cell# of equal length. 
Thiee (‘uhitul cel Ik, first almost f imrigiihn, second (ptudrangulur and third very 
large; hind tihia sparsely armed with spines, fhst joint of hind land as long 
iigani a- any of the rest, claws reddish. Manila. 



<585 

Family XXXI. OllKYSiDI IL.K. 

Subfamily II. Ojihyhtmn/r. 

CHRY8I8 Linn. 

Chrysi* mirl sp. nox. Length. tk."> millimeters. Near 1 o V. tnctuitcalut 
Curtierort. Head, thorax, first and thin! abdominal segments, light metallic hint*: 

around ocelli, a tew punctilios on collar anti proiiotuni, medial nica oi 
scutcUum and wwond abdominal segment purple; round spot and apical margin 
of third segment put pie, with a tnmsxcisc line on basal area of second segment, 
dark purple. 

An ten me blaek, the scape in front ami two husal joints of ihigelluin light bronze 
green; coxir and iemora ot front legs metal he green; tibia* slightly green: tarsi 
dark brown, tibia with slight cinema* pubescence: hind legs green, taisi brownish. 
Jlead and tlioiax with closely set. course punctures, with smaller ones scattered 
up and down, the punctures large] on posterior portion of thorax, smaller on the 
.ihdomeu and lery spinettieallx arranged 'Hie Neutral segments xen linely pune 
late, with a brown medial longitudinal ridge along all the segments 

\litonmr thick. the thitd joint of the flagellum as long again as the second 
I’ronotunt bmad, \ei\ iinieli iounded anteriorly, medial aiea ot mesonotum sepu* 
rated fmm the biteial meu* b\ longitudinal rows of pmplc puncture*: scutcUum 
and jamt* sent ell iiiii coin ex. posteiioi poition of po-d scutelhini n erx uiueh rounded. 

First ulslotuinal wgment wit 1* a medial wide and deep depression mileriorly. 
Apical segment of tliiid segment witli ,’J teeth, one mi each angle and one in the 
middle, the intemiK between the teeth sinuate. 

Fsnnily XLI1. MTTILLIILK. 

Subfaimlx I. Mi I ibbiN.K. 

MUTILLA I •inn. 

Mutilia manilensie sp nm. This species comes xerx neai to 1/ vtcnnssnna 
(irilwtdo but is ditTeientialed by the si/c ol the mneiihc and the hands of pubes 
cenee on the tliini and fifth segments 9 Length, 7..‘> millimeteis. Head broader 
than thoiav. Head and tlioiax coarwl.x. abdomen tinclx, punetuied. Scape, femora, 
bead posterioily, thorax and abdomen densely pulicsecnt. Head, antenna', abdomen 
and legs black, tlioiax ted, pulwweiice mi abdomen cineious, 011 legs and antenna- 
wbiti«li. 

'|‘he second iibdnimiia) signieiit alioxe with Z small, round, siheij macula*, the 
third and fifth segments coveted with tinns\eiw bands uf silvery pubescence. The 
first xential segment with a piominetit longitudinal caritm, the fourth and fifth 
segments coaisel.x punctate posteiioi 1 > mid stiiated anteriorly. 

Mutilia parva sp. iion. Neai to l/. (brunt Smith. 9 length, L.t millimeters 
Head ami abdomen finch. and thorax couiselv, punetate ami spaisclj pubescent, 
the pubescence consisting of thin. long, mixed hairs. Kvcs, large, oval; thorax 
xetv niucli lounded. ahmpt anterioil.x and with a steep slope postenorlx ; Jiead 
ami antenna* blnek. except the scape which is rufous covered xvilh whitish pubes- 
cenee: legs, except the fcmoiu. and abdomen black, thorax red. 

\ small ox ill silxeix white spot in the middle above on the second abdominal 
segment, a tinn«\e»M* band of silverj white pubeseenee which is inteirupted modi- 
ully on its posterior margin, and the thitd segment also covered with the white 
pubescence. First, third, and fourth xeiitral segments strongly longitudinally 

carinate. 



C'.\r\MMirK oi' hiiumxK IIa.mkxopte»l\. 


Owlw HY.MENOPTEKA. 


Suhoider 1. Heterophaga Ah)iih«»iuI. 
Hitpcrhunily I. \i*oi»ea. 

Kamil> 1. API IKK. 

.Me^apis doisnta Fuhiiciu*. 

zoimta Smith. 

Apis indica Fubiieiup. 
mellifcm Litmncu*. 
tii^rrocinctu Smith, 
titncolor Lat mile. 

Miernpi* Horen Fahticiu*. 

Trigone hiroi Frie.se. 

Mcliponu hiex ieeps Smith. 

Family II. BOMUID.K. 

Ihimhiis miamiM Ashim»ml; K. A, 
M earns. 

Family V. ANTIlOPIlOltlILK. 

Anthophoru einjfiilatn Fahrieitis. 

zonatu Linnaeus 

Kninil\ VI. XOMADIILK. 

CrneiHii enmrj^tunla Lejwlehei. 

himproHoma Uoisdmill. 
uitiflula Fahriein*. 

Nonmiht lusea Smith. 

phihppinerisis Vachal. 

Amnia ditnidiata Nuchal. 

Family VII. CKHATIN 11 >.E. 

lemtina nun pa da Smith. 

hiern</lyphica Smith, 
impcriali* Ashmead; M. O. 
philippineiiHjs Ashineml; M. t 
*e\nuiculutu Smith, 
tropica .Vdimeiid: M. O 
Alludapc juctmda Smith. 

ininiitior Aslimnui: M. O. 
pliilippinensis Ash mead; M, < 

Family VIII. XYLM'OPID.K. 

Xvlooopa aeat nans Litlliiteiis. 

ad Until Perez. 
amauioptera Perez. 
iMmihiformis Smith, 
hryonim FiihiiciuK. 


Ayloeopa ditodmili* Lejieletier. 
euchlorn Perez. 

I fulitfiuoaa Perez, 

j gliilianii Uribodo, 

lat i|H‘« Fnhnciuh. 
occipitalis Perez, 
philippineiisis Smith. 

Honorina Smith, 
hiileifron* Perez, 
l ufcHccim Smith, 
tricolor Kit scum. 

trifusciut-u (I’rihodo, 

xaehali Perez. 

I PIat\nojHida latipen Prurj. 

teuuicornih Westuwul. 

1 Fa mil \ IX. MKCiAlllIIillU:. 

I Mepicliih* iitiulu Smith. 

{ clot ho Smith. 

, liciu Kiu^ham. 

Inches! s Smith, 
latice ps Smith. 

< lohbii Aslmicad • M. I.. Itobh. 

t'teiioplcctrn ui^iiih C'ockeiell. 

Fttlilllv X. STKLUILK. 

I 

* t’oelinxyn manilae As Inn cad; M (). 

1 philippineiisiw Pinjiham. 

Family XII. AXDKKXID.K. 

I 

llophmomia (piadrifasciata Ash mead, 

M. O. 

Pitrnnoiuiu stantoiii Ash mend; M. O, 
Ilalictits maiiilae Asiimcad: M. O. 

rohlni Ashtnead; M. L. Hohh. 

Family XIV. I’ltONOI'l ILK. 

►. Piosopia tabula AwhmeuvU 1'. H. Punk*. 
Superfamily II. SriiKrojOhA. 

Family XV. OXVBGL1D.K. 

Xoto^hmna bunksi Ash mead; <\ S. 

. Ha ilka. 
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Family XVI. CUAB1IONI ILK. 
Subfamily 111. (‘hahuomn.k. 

Cm bn» <|undrirrpH Uin^hum. 

Vi’imn^ Kolil. 

Subfamily IV. Uiifu*ur\ l. 

DaKVpnu-lurt philippineiiMs Ashmrud; 
M. O. 

Khupalmn alhornlhit is Vshmrad; M. (). 

Family XVII. J'KMl’llltKDO- 
XI ILK. 

I’m-ii uljfii Ashmrud: M. O. 

Family XVIII. liKMIUCIlLK. 

Hrmhr\ liunvi iiamllsrli. 

mrhmrnlirn Smith. 

Faii.il> XIX. KAKIMILK. 
Subfamily I. Lyuimwk. 

Nutn^oiiia lalamosa Smith. 

timuilar Ashmrud: M. < >. 

snht<‘s H alatn Smitl«. 

L.nra aurata Fubririw-. 

Thivns|iho\ stniitoiii \slimr.id: M. O. 

SublamiU I\. FlsoMN.U. 

1'ison lacunar Asliinrnil; M <>., I*. L 
Stangl. 

putirtutiis Vshmrad; M. O. 
J’isonitus uijjrtitrus A'lnarad; I*. I. 

Statii'l. 

Viaonuidr* hrnwni Ashmrud. M O. 

Fa in i i> XX. Fll l LA NTH 1 ILK. 
SubfamiL I. (’utc FlMX-K. 
Crrrriis \ufiu Kiii#li«iin. 

Kamil v XXI. 1%X FILM LI ILK. 

Trypoxylon birolor smith. 

rloiipittun Aslimrad; M. O. 
philippinriiMs A»* Inn rad ; 

M. 0. 

Fa mil \ XXII. M KKKl XI ILK. 

Mr^alommu <|uadriHm*tiiiu AhIiiiiwuI; 

M. O. 


Family XXV. SFIIK<M1LE. 
Subfamily K Simnccinms. 
Spln*\ nrtfrntata Diihlbom. 

aurulriitiiH Fubriciiis. 

CM ntr. frinitfinruH l.rprlrtiri\ 

( f*) ror. liurnliiH Crprlrtirr. 
wridM.H Fahririiis. 
suhi.M Uta Crihodo. 

HpirtididiiH Kohl. 
umhioMH Christ. 

(«) ntr. plumhifrrus Costa. 
ib) i or. nifiprnnis Fubrieius. 

( him ion lohntnm Fuhririiu*. 

Subfamily II. Am.mojmiiux m . 

Xntinophila atriprs Smith. 

mrntmln Costa, 
suprrril juris SunsMirr, 

Subfamily 111. Scm.ipnuoMSMO. 

| Srrliphion Ix-n^ah-nsis Dahlhom. 

inadraspatamiui Falnirius. 

1 mi. roiispicillatum Costa. 

\iolarrum Fahririu*. 
(Iialxhioti violarrum Dahlhom. 

Kamil \ AMPIKKI ILK. 
SubfamiL Aiiitui’inm;. 

\mpuh v romprrH.sa Falnirius. 
laexipata Kohl. 

, sonnrratii Kohl. 

Supmtamil> III. Vkspoidua. 

1 Kamil \ XXVII. CEHOFALIIlK. 
Subfamily 1. Fitsin.e. 

Saints Haul* Fabrieiu*. 

^raphiriiH Smith, 
j pulrhripriiui.s Smith. 

HrmiprpMiH tabula (Iribodo. 

I’aJIosoma fuljridiprmiis Saussmr. 
lWudoHalius bipurtilus Lrprlrtiri. 

( jili'jfur^us M*rirohoma Smith. 

Subfamily II. Aokniin.k. 

Mariomrris urtfriitifroiis Smitli. 

Hplrndidn Drprlrt irr. 
viola era Drprlct irr. 




I’aeudagcnia fomoratn Aahmead; M. O. 

imitator Ashmend; M. O. 
rufnfcmoratn Ashmen d; 

M. (). 

uuifnsnnta Anhimtid; M.O. 
Spilopnmpilu* Kttmtoni Aahincnd; M. O. 
A^min ciii^ulatn Ashtneud; M. O. 

Subfamily III. APORLWK 
(Pont piling). 

Tribe 1. Auopliitn. 

Titdiypompiltih nshmeadii Brown, M O 

Family XXVI1L YtiSl’JiLK. 

Subfamily 1. Yi>pinx. 

\ espu a mi l in Fa br in us. 
amiulata Smith, 
duet a Fabridu*. 
deusta l>*pd«>tin 
lurtuoMi Sttiismtrt*. 
ni>rri|»ciirnH Nnussuro 
philippinnisis Snusstn»\ 

J’rovespu dot y Uoidoa Knussuie 

Suhfnmil\ 1 f. Polishnx. 

iNdistdla rnanileiiMis Sainmin*. 

Polish's dubius Suuhmiiv. 

lidmicus Fobrinus. 
philippiunisN Su unsure. 

Ifaria cxigHynnonsis Ashnimd; M. <> 
philippmni-ds Saussme. 
spociosa Saiiasure. 

Fumilv XXIX. KI MHNID.K. 

Hnbfamih IV. Fa mkmn.i:. 

Ku manes nmini Kabridim 
mrvata Nn unsure*. 
tuJvipenniH Smith, 
gracilis Suiwsute. 
pout i form in Fa hi in us. 

I'hyndiium ni^mtntum Fahrmun 
ahum NaurtMun*. 

Lionohm dyndierus StiusHUrn 
pvmditm Sn ussuro. 
xanthoaoiifitim A Hitmen <1; M. O. 1 
Andtitiocenw bizonalus Botsduval. 
Odynerus punnum Sti unsure 


' Family XXXI. CirRVSISlUUC. 
Subfamily U. (’iiuyswui.*:. 

Stilhmn cvamiruni Fabridu*. 

amethystinum Fnbridun. 
splendidum Fabriciua. 

Chrysh fusdpeimhi Bru)) 6 . 
miri Brown; M. O. 
oeulata Fabrieius. 

« rar. ttumptuona (irilnxlo. 

triueauUm Mnsca ry. 

I’ridirj sis nspora Brulll. 

1 Hed> chrum stunt oni Ashmeud; M. O. 

Family XXX11. llKTUYIJD.K. 

Subfamily I. IlETinuN.K. 

DisMimplialiH tibialis Ashmeud; iM. O. 

Kp> lis tagiihi Ash mead; ('. S. Banks. 

(liniozu* philippineind* \sbmend; M O. 

Subfamily II. Dhylmnx. 

Urvinus brounii Ashmead; M (>. 

stunt uni A'dtmt ud; M. O. 

Family XXXIII. Tit Y (ION A- 
LIIVJK. 

Trifguuatyn ladimnosa Westwood. 

Family XXXVI. NCOMID.K. 

Diseolia nurdpennis Li'pelotier. 
n rutictt Smith, 
modcsta Smith. 

Seolia uurulentn Smith, 
mpitata Ouerin. 
grossu Fftbiicius. 
vimnilae Ashrnend; M. O. 
modestti Smith, 
proem a llligm. 
rar. bimunituta firihndo. 
pseiidofoinmiiifita (Jri)MMlo, 
((imdrifasdala Fabridu*. 

<1 uad r i pustulata Fn bri<*» ua. 
ruhtginosa FabriciuH. 

Hcutdlaris (Jribodo. 
uhiteheudii Bingham. 
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Subfamily II. Eliding. 

Klin albicnlliw ClirUt. 
unuuJat-a Fabricim*. 
atirpicollin l^opoletier. 
a undent a Smith. 

^roHMa Smith. 

1 uctu<Mfl Smith. 
quudrifnM'inta Fahricim*. 
reticulata Cameron. 

Liueoa anaii< Fahrieius. 

Family XXXVII. TJ I’ll HIKE. 

Tiphia coinpicHxa Smith, 
intrudciih Smith. 

Family XIJI. M FT1LLID.K. 
Subfamily II. Menu,! >,. 1 :. 

Milt ilia nooodeiw Siehel. 

aiutlia Lepelctiei. 
dimutiata Lepeletior. 
disorot it l a met on. 
lu/onica Bado**r,ho\\*ki. 
iuaculoMifas<‘iatu Niiiw*tuo. 
munileiisi>. Blown: M. (>. 
pnrva Blow n ; M. t >. 
pliilippim'iisin Sunth. 

Mcmpcri A^hmend: M. t> 
suspiciosa Smith. 

TrofytiMpidia tricolor Ashnioad. S 
Banks. 

minor A*<hiiieari: <S. 

Banks. 

Niiporfamity H r . Fohmicoioka. 
Family XL1V. PONERIDJ-:. 
Subfamily I. Ponkhinas. 

I’onciu luteipes Mayi. 

Mieroponera iiifjrieopH Awhincad: M. t). 

Subfamily II. Pacii yconuylin.*:. 

J)iac« mma gemnot rieum. 

var. viriilipurpiirciim Emery, 
vertieohn* Smith. 

Oriontoponeru dentioulata Smith. 

tranavorsa Smith. 

Bothrnpwieni jrlabriptw Kmvry. 

4SW14——* 


Family XLV. ODONTOMA- 
CFI1JS. 

Odontoma elm* haoimitodes Linnaeus. 

iiifamliin Smith, 
pupuan-s Emery. 

Family XLVI. M YKMH'MUK. 
Subfamily J. Psi:rTx>MYiL\fJ(UNJE. 
Sima a I la bo ran** Walker. 

Subfamily II. Myhwcin-k. 

Moiioinoriiiin destructor .lerdon. 

I'heidolc triiuoni Emery. 

< 'mint at ogu at or hi rotor Mayr. 

crusHieoniirt Knieiy. 
longielnvn Emery, 
oehrneea Ma\r. 
neinperi Emery. 

Hiii’oni Emery. 
IMicidologeton divenma Jordon. 

py^maeua Emery. 
var. albipcs Emery. 
IMagioIepis longijioH .lerdon. 
Tetramoriuni guineiisis Talrimi-.. 

paeitieuin Mayr. 
subs ft. Huhscalnuin F.mer\. 
Solenopsis geininatn Kahrimi*. 

Fiimily \1 jV 1 u. noucno- 

DRItlD.K. 

Doliehodcnw hituheveiilatuH MiU i. 

(ubercuIatuH Mayr. 
Teehiiomyrulex alhipes Smith. 

Tupinomn inelanoeephnlum Fabueius. 

Family XIJX. EOHMKMJMS. 

Subfamily II. (’amponotin^:. 

( ninpoiiotus <*ineraM*e!i*s Fabrieiun. 
gigaa LutreiUo. 
nigrie.ii via Roger, 
pallidub Smith, 
platypus Uogei. 
pennaylvunicua J>e (Jeer var 
japonicuH Mayr. 
quadriaeetus Smith. 
Oocophylla Hinuragdiua Fabrieiua. 

rar. HUbnitidii Emery. 
Calobupuia albocincta Aahmead; M. O. 
pubeacena Mayr. 

, Dinomyrinex gqpi* Eatreille. 
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PolyrhaohiH tibiJoiniiiMliH Smith. 

uciculata Smith, 
argent in Mayr. 
armata 1** Duillon. 
bioolor Smith, 
hi ha mat a Drury. 
c\ uni vent rufi Dr ui >. 
tlivoH Smith, 
maligna Smith, 
mayri Roger, 
phttippifiemus Smith. 
pulwRcena Mayr. 
raatollata Smith, 
sexapinnaa Latrcille* 
trinax Huger. 
ftubsp. javana Mat r. 
ftubsfK nnyonennis Forel. 

Subfamily III. Fokmiojnas. 

Plagiolepin longipc* ,lerdon. 

Aphomyrmex emorji Ashmead; M. O. 

Formica quadmcctn Smith, 
rubra Fubrieius. 

Super family V. PaorToTHYeoniKA. 

Family LIV. MAPltlllLK. 

Diapti.i munilue Ashmead; M. (). 
palida A all mead ; M. O. 
philippineiiRia Aaiiiiiend , M. O. 
tagain Ashmead; M. O. 

fialesiw luzonieus Ashmead; M. (). 

Family LY. ( KKAPllRONIIU?. 

Ceraphron manilae Ashmead:*\r. t). 

Family LVI. HCKLIOXII >.K. 
Subfamily I IT. Ti:li;\m.\ j:. 

Prosaeantha loherti Ashmead; M. (>. 

Subfamily IV. SnsuroxiNJc. 

Marrotolcin inniuletudfi Ashmend: M, <1. 

Opithaeauta manilae Ash mend; M. O. 

nigrielnvata Anil mead ; 

M. O. 

Telenomu* entacaiitlme Ashmead; M. (). 

Hoploteleia pneifiea Aalinieud; M. O. ^ 

Hadionotu* fhnipew Ashmead; M. O. 

luteipes Ashmead: M. O. 

Seelio philippiiieimiti ARhiBend; ft. O. 

* " 


Family LVII. FLATYOAfft'E- 
RIIVK. 

4 

Anopedias luzonicu* Ashmead; M. (). 
Superfauiily VI. Cympuiuisa. 
Family LVIU. FJGITID/K. 
Subfamily V. Edcoelinju. 

iVntavuercH‘era pacific*. Ashmead; M. O, 
Ilexamerocera kir fieri Ashmead; M. O. 

philippinensi* Ashmead; 

M. O. 

Kleidotoma philippmetmi* Ashmead; 
M. O. 

Subfamily VI. Xyhtin-k. 
l/olniseelidia iufe>*eem< Westwood. 
Superfaitiily Vli. Oiiai.cxdoii>ba. 
Family A(*AO\U>/K. 
Subfamily I. 

Kradilna bum mi Ashmead; M. <>. 

Family IAI. TOHVMID.K. 

Subfamily I. Idaunin.’B. 

Sy eor> ctes philip pi nen sis Ashmead; 
M. O 

I l*hilotiv|H*MH ficicola Ashmead; M. 0. 
j Subfamily IV. Podaomonin.k. 
t Pndagrioii philippinenst* Ashmead; M.O. 

Subfamily V. Mkcustiuminas. 

MegurttigmuH irnmaeulatus Ashmead; 
M. 0. 

I Family LX11. ('UALCTWDJE. 
Subfamily I. l.Kn'Orti'miNJC. 

U'lKiwpiH r epulis Went wood. 
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Subfamily 11. (‘iiali’IDIn.k. 

Chulci* ulbotihiiiliw Aslmiead; M. <). 

nr#en1ifrn»s Aslmiead; M. O. 
hanksi Aslmiead; <’. S. Hank*, 
otmeuratn Walker, 
prodeniue Aslmiead ; jM. (). 
pulelmpes Hnlmp’en 
\ei\ena W'alkei. 

Ktomntneera sulcata Ashmcnd; M. O 
Arretocera staulntti A»limcad, M. (). 
Xeoehalcis tarsali* Walket. 

Unltichclla 1 ml low ae \^l*iiM*a«l: \hs* 
r. S. Ludlow, 
nnsuta Holmgren. 

\ulidirnrniw llolmgicii 
Dirliiuiih aiithraciu Walker. 

.1 Hiatus Ashincud. M. O. 

Kflinily I.XIII. Kl'RYTOMlD.K. 

Kimtomn alhotihiahs Aslmiead l 1 S 
Banks. 

hanksi Aslmiead. C S 
Hank''. 

cdi inatilion-. \s|irnead. M U. 
inamhic Ashmcnd; M O 

\shmead , M. O 

Kum.l\ 1A\ Kl ('ll AIM lb K. 

(‘lmleuia aegmeta Walker, 
iinsuu Wnlkei. 

FinniU 1 .XV 1 . MISdHSASTB- 
KID.K. 


AniiHtutuH eyaneieolliH Aahmeud; M. O. 

stall ton I Aslmiead: M. O. 
Kiipelintih albipes Ashmcnd; M. O. 

Snbfainilv 11. Hntmciin^. 

i 

Tnft in piodeniae Ashmcnd: M. <) 
j llowatdiella tursatu Aslmiead; M. (). 
i (kxmcyrtim pnpilinnis Ashmcnd; M. <) 

(Weideneyrt u» liiaiu'lae Aslmiead; M. O. 
Yphidenex rl us pallidipes Ashmcnd : 

1 M. <). 

Aphjcua albielavatus Asluneud; M. O. 

• Aptereneyiiiis pulchrirornis Vshmcad; 

i M. (). ' 

Kxoristohiu philippiuen*is Ashmcnd; 

.M. O. 

Kmmh LX1X. PTIOHOM AMI IbK. 

i 

Subfamily IV. Spalanuii.vk. 

\ 

i XcMOspiilnngiu aplern Aalmiead; \f. O. 

| Fmnilv LXX. KL \HMIILK. 

, Klnsnius phllippineiiMH Asluneud; M O 

Family TAXI. KrLOlMlIIUi. 

i 

, Siilifuiiuh I. Kntkhosmn k. 

i 

1 Closteroeerus hrownii Ashmcnd; M. <> 
\seeodes elastni Aslmiead; M. <). 

i 

1 Subfamily II. Arifr,i.t\ ln.ts. 

♦ 

* \spidtn1iphugus ule ( \vodis Aslmiead; 

I M. o. 


SubfumiU 111. Mi^hhjasthkin.l. 

Omeioeerus pnllidipe* Wimead; M d 
.\esoto\eiiniu petmlata \slmiead, M. <>. 

Faimh LXVll. KhKONYM 1 IbK. 

Subfamily 11. Ki.kow min.k. 

Kpjtdciiui Mini Wnlkei. 

ferelius Wnlket. 


J Subfamih 111. Tktk wnmiN.K. 

i 

, Tetraatichus (lavobasuli* Ashmcnd; M.U. 

philippiueusis Ash mead . 

j AI. (). 

Tetrasfielioides hrownii Aslmiead; M. O. 
! munilensitt A shine a d . 

M. O. 

(Vnuiisiis itirerlus Ash mead; M. O. 
Hyiolnsiu tabula Aslmiead; M. o. 

1 Hvpertoles flavipos Ash mend; M. I). 


Knmii\ 1 j \X III- KNf X Kl llbK. 
Subfamily *• K» I'W-min-e. 

Metftpclmn gloriosa W c*t wood 
Cahwoter nuieiietuH VValkei. 


Subfamily IV. Kj.AniLims.io. 

& 

Nesnlynv flnvipen Ashmcnd; M. O. 
Kupleeti’iis manilae Aslmiead; M. O. 

pfcilippinensib A a h m e a d ; 

Mi 0. 



VIII. IciiNEUMoNnuiKA. 
Family JAXIW KVANlIDvE. 
Subfamih J. Evanumnac. 

Kwinia aimulipcs Aahtnend: M. t). 
append faster Linnaeus, 
iinpressa Nebletterer. 
verrwosn Nehlett erer. 

Family IAXYL JCHNEFMO- 

niivk. 

Subfamih I. Icmtnkumovtx.k. 

Tribe II. Ivhneutnonini. 

('rat ichneumon muni hie A*hmend; M. O. 
Klusnio^nattia oephalotes A shin cad; 

M. O. 

Subfamil\ II. Ouvrns v.. 

T r i U* 11. PhyytuU uwi mi. 

Vpsilops nitfrieeps A'dnncad : M. O 
Isotiimi albicincta Ash mead; M O 
aIMfrnns Ashmead: M. <>. 
cinotifoi nis A'hineud: M O. 

Tribe III. Hcmitchni. 

< In lode* oculntus Ashniead; M. O 
Ntiopsimnllus bteiiietus Ashmead, M. O. 
Tumphslux fascmt ljKnniH \shmead; 

M. O 

llavus Ashmead; M. <>. 
Acanthoheniitelcs ben jamini X*dimead , 
M. <). 

Astomnspis iiietathnnietca Aslmiead; 
Vf. O. 

Microcrvptus pruepvs Bingham. 
Otueualea alboamitiluH Ashtneud; VI. <>. 
Tintliytlirix stria! uh Ashmead; M. O 
Diatom prudoniae Aslmicnd; M. O. 

Tribe VI. Crypt ini. 

AtfintliereiiteM albicoxis Ashmcud; M. O. 

nlbipalpis Ash mend; M. O. 
uitfi itai sis Aftbmcad; 
M. O. 

unifasciaiun Ashmead; 
M. O. 


A^rotbercutes verticalis Ashnieud; M. O. 
i CibroincH-ryptus albomacuIatUM Aah- 
] mead; M. 0. 

i 

Tribe VII. Ursuatvnim, 

« 

Mcwosteims leueozonnl us Ashmead; 

! M. O. 

Viewed enoideus literatus RrullA. 
i octozonatuH Ashmead; 

M O. 

Subfamily III. Pimpliw*:. 

Tribe III. //wurcmoimi. 

\trophn chpeariu Ahbmoad; M. 0. 
Atuuurotiiorpha mubathnrueiea Ash 
rnea d : M < >. 

Tribe IV. I'impLm. 

Xantbopiinplu kriegcri Ashmejul: M. <> 
Pimpla punctual Ilnilll. 
f Tdpntnerin fl«\a Ashmead: M. O. 

'll! lie \. \oinlint. 

Kiic^oiiu bepla/onata X"hineud; Xf. O 

Stibfimnh IV. Tiiyphonivk. 
Trilie X WWo/mn. 

Mctnpius bpAMii Ashmead; VI. O. 

Subfamily V. Oimiiomn a:. 

Triln* II. Opfnonini 

KnieospiliiH u hIi l>xi Aslmiead; Ashb\. 

paeifirus Ashmead*. Vf. (>. 

Tribe IV. Anowahrn. 

AtioYiietiiH miuutua Ashmead; M. O. 

Tiils* IVa. ycfiomrJiochontn. 

VesumcHoeboiua oenlatus Ashmead: 
M. O. 

Tribe V. Campoplvgini. 

rharops lon^ivcntrift Ashmead; M. 0. 
papilionift Ashmead; M. O. 



Tribe VIII. Aicttochauni* 

MVsoehorus pliilippiueUHtM Ashrneiid; 

M. O. 

Trilie IX. Porizonim 

Hiunj/li AkIiiiumkI; I*. L. 

Ntangl. 

TciijpIui'Iim philippmensin A « )i in ea «l ; 
M. O. 

Tube X. Pi islonu nm. 

HrMomerus llnvus AHluneml; M O 

Family IjWVII. AliVSlIDJi. 

SulifunuU II. .\rAmiN.i3. 

Tube l 1 /y.Mjij. 

Xehsis pleuinhs Vsfiinead; M. O 
(lOiiiiiielu \sbmeud; M O. 

'lube II Mint nun 

Anohina tbislen Kshmead, AI. li 

Kuiuih LX\\VIII. ML\ro- 
N1ILK. 

Kub/amiL IV. Mi iroms.i: 

Meteonm haenoiensm \*^lmi«-»si<l; P. L. 
Mallei 

blow nil Vshtneud, M O 

Sulil'amiU \, M \( mm iaikivx 

IiiIk* I. Wiin na'ntt mi 
Mueioeenlrus plulippuieiisih Ahlimead; 

M. O. 

Subfamth VI. Ilriroxix j;. 

Tula* i. lUlvonini. 

Kunceliiiiis manilae Aslunead; M. O. 
Oimhhm*Iuih albituisis Adlunciul; M, O 

Kuhfamily VIIT. Skj\u*iiin.h. 

Konneia anmilipes Aslunead; M O. 


Subfamily IX. ruRMwiN js. 

CIujIoiiub albicitioiiiB Aslunead; M. 0. 

seiniliyalinus Ashmead; M O. 
l’haneiotmmi albiscapa Aslunead; M. O. 

philippinensiH Aslmioad; 

M. 0. 

Subfamily X. Aciatitimn as. 

Tube 1. A (jaihtdun . 

1 < lemnops enlluris Ashnieod; M. (>. 

i 

Tube II. Afmodun 
Mantonin Hava Aslunead. M. O. 
Subfamily XL ( 1 UiDiomtUNA:. 

raidioehiles philippmeiiHm Aslunead; 

M l>. 

Subfamily ML Mitmh, vstiuiin i:. 

M t \ptup.uiU*les nuinilue Aslunead. M. O. 
A pan teles manilae Aslirnead: M. (). 

pliilippiueiisis Aslunead, Al () 

I lo^astei alhineivis A shin end; M <> 
opaeus Aslunead; M. 0. 
pliilippineiiHis Xsliinead.M O 
stantoni Aslimeud : \J. (). 

\Ilejoplilis mamlae Aslunead, M. <). 

philippinenhis Vslunead 

M. (). 

I^eiidapmiteles apilts Aslmiead; Al. O 

Subiamih \1V. Opus l. 

Kut^lenes nanus Aslunead, M. O. 

Opms euryteiioides Aslunead ; M. O. 
deeeptoi Aslunead; M O 
philippiiiemtis Aslunead; Al. O. 
Biosteie* lnngicalidntus \shmead; M O 

Stibfaunls Hum iininx 

Tube II. Itiacwmu. 

Hi aeon alguli Aslunead; M. O. 

banks! Anbiiiead; Hanks, 
ilemicola Aslmiead: M. <k 
1 1 Lignatus Kiihx. 

\ mi Aslunead ; M. O. 
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Microhraron lutrijx'a AaUmead; M. O. 
Tfabrobraeon rugosivontrin A si mien <1 
M. O. 

Ipliiaolnx decoptor Smith. 

luteifronn BrulltS 
nigifron* BnillA 

ITomiglypus iluviut Atdimcad; M. O. 

Trilw> III. Eutitohraronini. 

Brow nius annulus Ashmond; M. O. 

Subfamily XVT. itn<N»Aiuv.n. 

Tribe II. Khitmilini. 

lUiyssnluH unienlnr Anbiueud; M. O. 

Tribe 111. RhoyatUni. 

I! bogus melanoHoma A shin end; M. <>. 
pncificus Ashmead; M. O. 

Trilie IV. Dorpchni. 

Isehiogonus philippinctisis Ashmcad; 

-M. O. 

Trila? V Ht>rnbohn\, 

Hmibolus rufieeps A*him*ftd; M. O. 

rufrocinctua Ashmend; JW. (). 


t 

Subfamily XVII. Spatiun^k. 

Tribe I. Pambolini. 

Motiolexi* nianilensis Anhmcnd; M. O. 

Tribe 111. tipaihtini. 

SpnthiuA fuseipeniiis Afthmoftd; M. O. 

philippinenaia Atthmeud; M. 0. 

, Kamilv LXXIX. STKPIIANI IKK. 

StepbumiH corotmior Fabricius. 
iiidioua Westwood, 
nigricatuhitu* Sicliol. 
sulrifrons Sublet tercr. 
taraatUH Sehletterer. 
unieolor Siclu'l. 

Suborder 11. Phytophaga Ashmend. 

I Superfamily IX. Suurou>r.\. 

Family LXX. OKVSSI1LK. 

Orvssu* mnruliponnis Smith. 

Family 1-XXXI. SIHICIDJI. 

TrnnoK nigrieollis \\ p« 1 wood, 

Sujier family X. Ski.vnobiio % 

Parnselandriii imiLattix Ashmend; M.O. 
Kennelia nlhoeoeruleii Bingham. 


SOUK OF Til K I'JI1I.UT1XJ: lUMHNOPThllV IS Till' MAMl \ 

oiwruvAToitr, with hosts. 

1. HYMENOPTERA. 


Pah Annas 

Syeoryte* philippinemds A shin. 
I’hilierypeais tieienla Aslan. 
(Joateroeeruh brownii AhIiiii. 
Neaolynx flnvipe* Aalnn. 
Awcodes elusmi A slim. 


Hours 

Kradibiu brownii A«bm. 

Kradibia brownii Afchm. 
Kupleetrus immilac Asian. 
Mirroplitirt philippiticnsis Aslan. 
Klasinus philippinemos Aslan. 


2. DIPTERA. 

Anop<y)iim luzonieus Aslan. . Ijuunpfom Bp. 

Kxoiihlnbia pbilippinenHjs Aslnn. . ... Kxorisla dinpnr. 



PAKAftlTKK 


3. LEPIDOPTERA. 


I lOHTH 


CbalciH alljotibialiH AhIiiii. 

Cbalris banked AhIiiii. 

('luilcin prodwiiuo AhIiiii. 

AiinMiittiH Hliiitloni AhIiiii. 

Kurytomn manikin AhIiiii. 

Tuft in prodrninr AhIiiii. 

Ooriieyrtus pupilionis A'dim. 

(o<*cbloii<\ rliiK manilac Ashin. 
Kxnriritobia pliilippuirnHis Aslim. 
KuplerlriiM iiuinihtn AhIiiii. 

KupWtnm pliilippiniMiHiH \shm. 
Champs loiif*i\<‘fitri8 AhIiiii. 

('hnroph pnpilioniH Ashm. 

Mntooriis brow nil AhIiiii. 

Apuiitrlos philippi wimis Ashm. 

A pant aim Hlanioni AhIiiii. 

I'ln^usim philippineriHis AhIiiii 
C rojynstrr stantoni AhIiiii 
M irmpliti.s nmnilm* AhIiiii. 

Microplitin pliilippiwamjH AhIiiii. 

Itili hH/iIiih utiiroloi \hIiiii. 

4. HEM 

JIndronotns philippim'iinis \slnn 

'IVlrnonno outa«**«ntlin AhIiiii. 

Anpidiotiplia^iiH alrwodis Aslim 


Krinnnta thrav Linn. 

Tiwra ruHlanra Sc\ inliot*. 

Prodenin ap. 

Pailraona chrisozona Plot/.. 

of At tarns atlas Linn. 
Vrodrnia Jittornlis Jioisd. 

of l’apilio ulphrnor Cram. 
PhiHia orioRoma Dnubl. 

. Orgyia posti«*a Walk. 

Papilio’ alplirnor (’ram. 

Fuel rid up. 

Papilio ruiiiiiti/ovia Km*Ii. 

Papilio agnmrrmion Linn. 

Xortnid sp. 

Plimia orioHoma Dnubl. 

Fieri* ida Cram. 

Parana Ion pi mil Krai*. 

Tortririd «p. 

Piodrnia lit to* alia lioiad. 
Mrlopsjlus nctciiH Cram. 
Chaevor.impa obbnbmdinr Kali. 
Tim*id sp. 

PTERA. 

of LoptoploHHim mcnibriinurruH 
Fabr. 

t utai’NiithiiH rerrrnoi I a* (billion. 
Alryrodcs np. 




NOTHS ON BIRDS COLLbCTBD IN MINDORO AND 
IN SMALL ADJACbNT ISLANDS. 


Ity Kicuakd C. 

{Fnmt the Y.uulaij'uat Neetion of the liiolufiieai hahorattnjj f Bureau of Beieuce. 


I am indebted to l>r. K II. Porter, contract surgeon, I'nitcd States 
Army, for permission to publish the following lists of birds which are 
lulled upon collections made by liiiu in the vicinity of Hulalacao, Min¬ 
doro, and on the small Islands of Sibuy, Oaluya, Dibacao, and Kemirara, 
off the southeast coast of Mindoro, A few species are recorded from 
Tnmbnron, but as this island is very small and but f> miles off the 
coast of Mmdoro near Pmlahieao, it does not seem necessary to deal with 
it separately. 

Dr. Porter was stationed at Itulalaeao from May lib lUOa, to Feb¬ 
ruary % I, HMM», and most of his bpenmens were obtained in the vicinity 
of that town. No visits were made to the higher mountains of Mmdoro 
and information concerning the birds of tin* smaller islands was gained 
during short visits to them. 

The collection contains spot miens of all the speed* hereinafter re¬ 
corded in the list of spot ios eolleeted and all of the new words for 
Mindoro are based upon skins examined b\ me. For tin* lists of species 
from the small islands (Seimram. Paluya, Sibay, Tabugao) 1 have, in 
most instances depended upon the field identification made by Dr. Porter, 
as these species call be easily named on sight. 

'IV ultimate destination of this collection is not known to me, but 
as Dr. Porter has taken it to the Failed States it will probably find 
its wav into some one of the larger museums in that country. 

The Hand-lust, referred to in the text and footnotes, is that by 
Medregor and Worcester, 1 issued January, 

The sequence of genera and the nomenclature of the present paper 
are the same as in that publication. 

Dr. Porter obtained specimens of thirteen species not hitherto re¬ 
corded from Mindoro; their point* of interest are mentioned in the 
list of Hpeeics collected. 

1 Publication* °f iflt °f Oorentment Luhoruloi it# (now 35 menu of 

Science)» 36. 


(597 



098 


LIST OF SPECIES NEW TO £IINtXmO. 


RalUna faseiata. 

Wmw borcotis. 
Ovhthodromus mvngotus. 
Alyiahtis jHroni. 

Tulanus curhinu*. 

Ardca snmafrana. 

Egretla garzctta. 


HpiraUm phitippmsi*. 
Miranda striata t a . 
Oreooiohla van a. 
Isooustella fasriolata. 
Mania oahanisi. 
VroUmcha ercre.tli. 


Oil Snnirara 2 two species wore awn, viz: 

Caoomantis merulinus. Cinnyris jug atari*. 

For the Island of Caluya Dr. Porter furnishes a list of twenty-two 
species; of the moat interesting bird, Zosterops, but a single specimen 
was* killed. 


LIST OF SPECIES NOTED ON CALI’Y A. 


Ntreptopelia dussumieri. 
it tenia hereof i*. 
Nycticorax manillmsts. 
Tuny g mi thus tucionmsi*. 
Holy am gularis. 

Hut yam chi oris. 

Vacomantis merulinus. 
Eudynamis mindanensis. 
Henuchetidon griseist i eta, 
Uy pot hy mis occipitalis. 
Lot age niger. 


Eycnuiutt us gout vwr. 
(Usficola exit is. 
Aoanthopneu*te borealis. 
Artamus leueofhynvhus. 
OtomeUi lunonautis. 
Zoslrrops sp. 

Vinnyns jugulons. 
Oriolu* chinsnsts 
Surcops coleus. 
Jjamjtrocorax panaymsis. 
Vorutie philippina. 


Nine common species wore observed on Sibay. 


LIST OF SPECfKS NOTED ON K1BA*. 


Osmotreron axillaris. 
Osmotreron remans. , 
Hatyam gularis. 
Halyaon chloris. 

Cacomantis merulinus. 


.1 rta m us leucorhyneh us. 
O t of m eta l ueionensis. 
Oriolu* chimnsis. 

Sarcops cult us. 


Ten species were awn and identified on Dibagao, but the only one of 
value is unrepresented by skins, so that its identity is open to question. 


U8T OF SPECIES NOTED ON UBAUAO. * 


Htrepiopelig dussumieri. 
Eurystoma* orient a lis. 
Hatyam gularis. 
lJaly eon eh lor is. 
Artamtdes mindorensisf 


Py at mot us yrnacur. 
Oriolus chinensis. 

Barcops coleus, 
Lamprocorax panayensi*. 
Corone Philippine. 


* For previous lists of birds from Semirara and Sibay, sec McGregor, BubUen* 
Hons of the Bureau of Oovernment laboratories (1905), 34, 25-27. 
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LIK'C OF N 1*1001 JKS COLLKCTEI). 

Magapodiua cumlngl Dillw. 

Bulalaeao. 

Excatfactoria llneata (Scop.). 

Bulalaeao. 

Qallua gailut (Linn.). 

Bulalaeao. 

Turnix faaclata (Temm.), 

One female from Bulalaeao, Mav t 11)05. 

Oamotraron axillaris (lip.). 

From Bulalacuo and Sihnv; the Ini tor locality is a now one for this species. 

Osmotreron vernant (Linn.). 

BuluJucun anti Si bay; the specie* has not b«*on recorded before from Sibny. 

Phapltreron ieuootis (Tenon.). 

Bulalacuo. 

Leucotreron leclancherl (Bp.). 

A specimen from Bulalaeao, where the species is rare. 

Muscadivora aenea (Linn.). 

Abundant at Buhilacno. 

Ptilocolpa carola (Up.;. 

Bulalaeao. 

Myrlsticivora bicolor (Scop.). 

Bn In In oa o. 

Macropygia tenuirostris (Bp.). 

Bulalaeao. 

8tr*ptopelia dusaumisri (Toiniu.). 

Abundant in the \ieinity of Bulalflcao and observed on the Islands of ('uluya 
and Lihngao; this is the first not us* of the species on these two small islands. 
Chalcophapa indica (Soitld. 

Not UTieonimon near Biilalaeno. 

Mypotaenidia striata (Linn.). 

At Bulalaeao an adult female of this rail was taken December 7, and an 
immature female was taken December 22, 11)05. 

Ratlfna faaclata (Kadi.). 

A male of this rail, taken in May. 1905, near Bulalaeao, makes nn addition 
to the list of Mindoro species. 

Rallina euryzonoides (Lafi.). 

A female specimen from Bulalaeao, May, 1905, is similar to one of the same 
*ex from CugnyauciUo, except that the tarsi and wings are longer. 

Poliolimnaa clnereua (Vic-ill). 

\ male was taken at Bulalaeao, January 19, 1900. 

Sterna boreotia (Bangs). 

This tern was common at Biihilncao where specimens were collected; it. was 
also observed about Cnluva ami the mtiiaII Island of Tainbnroii. f l'he species 
seems to lw* unrecorded from Imth Mindoro and ('aluya. 

Ochthodromua geoffroyl (Wagl.). 

A male from Bulalaeao, Oetolier 50, 1905, and a male from Tambaron, ,lnn- 
uarv» 1909; small shore birds were particularly abundant along the lien cli on 
Tamlia run. 
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Ochthodromu* mongolua (Pull.). 

A female was taken on Ttuubaron, January 28, 1908; the species has not lieen 
previously recorded from Mindoro. 

/Egiatitia peronl (Bp.). 

A female in winter plumage was taken on Tambaroii, January 28, 1900; this 
is the first time the species bn* been noted for Mindoro. 

Tetanus ©urhlnus (Oberh.). 

The redshank is now recorded fiom Mindoro for the first time on the strength 
of a male taken at Bulalacao Noveml>er 29, 1905. 

Actftia hypoleucus (Linn.). 

A female from Bulalacan, January 25, 1900. 

Ardea aumatrana Kaffi. 

A large heron in inuuaturc plumage, taken at JEiulataeno, appears to belong 
to this species, which has been recorded in the Philippines from Palawan and 
Negros. The present specimen yields the following measurements: Ctilmen, 0.5 
inches; tarsus, 0.5; tail, 7.0. 

Egratta garzetta (Linn.). 

A male was taken near Bulalueao, Jamuiry J, 1900; 1 have seen birds, prob 
ably of this species, near r«l«pan, hut the present specimen seems to he* the 
first to be recorded from Mindoro. 

Nycticorax mani lie nils Vig. 

Tw'O specimens of the Manila night bet on wcie tuken on ( ultiyu. fiom which 
island it was not previously known, f)ccctiil>ci 10, 1905. 

Butoridea Javanica (Horsf.). 

llulalacao. 

Ardetta cinnamomea (Clin.). 

Bulalacan. 

Anhinga melanogaater (Peimant). 

Common near Bulnlucno. 

Bula aula (Linn.). 

An adult female of the common booby was taken on limird ship some HIM) 
miles from San Bernardino Straits; approximate position, 15° north, 130° east. 

Acciplter manillensis (Meyon). 

A small Aocipiter from BtiJalacao is most proluibly of the above specie*. 

Spizatftua pbllippensis Gurney. 

One adult from Bulalueao; not previously recorded from Mindoro. 

Spilornls holospllus (Vig.). 

Bulalacuo, 

Butaatur indlcua (Ora.), 

Bulalacao. 

HalfaStus leucogaater (Ora.). 

One adult bird from Bulalacuo; another biul of about the same size is 
doubtfully identified as the young of this Hpeeiea; its tail, however, is much 
longer than in adult //. leucuytintcr. 

Haliastur intermediua Gurney. 

Bulalacao. • 

Elanus hypoleucus Gould. 

One specimen from Bulalacao. 

Microhierax erythrogenys (Vig.). 

Two specimen* from Bulalacao. 
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Cerchneia.? 

A specimen of a. hawk, possibly a Uert'htifiit . was collected in Mindoro by 
0r. Porter. From the literntuie at hand, I have Iwn unable to identify it 
and must leave its name to be recorded in u future paper. 

Nlnox mlndorensit Grant. 

Two males and a female ftom llulalarno do not differ from specimens collected 
by me on the Bio Bnofl, Mindoro; two are in the light phase and the third is 
lightly nashed with rufous on the under parts. l)i. Porter found the species 
common in the vicinity of Bulnlaeoo. 

Prloniturus mlndorentis Stcere 
Bulalacao. 

Tanygnathua luclonensit (Linn.). 

Bulalacao m Mindoro and (aluyn; the luttci island is a new locality for 
this species. 

Lorlculu* mindorensis Steel c. 

Bulalacao. 

Eurystomua oriental!* (Linn.). 

Bulalacao; the species whs also seen on Libngno, which is a new locality foi it. 

Pelargopsis gouldi Nliuipe. 

Bulalacao. 

Alcedo bangalensia Bums. 

Bulalacao. 

Halcyon gularia (Kuhl). 

Halcyon chloria (Bodd ) 

These two common kingfishciweie obtained at Btilnlncao in Mindoro and 
were also noted on Sibuy, Libagau, and t'aluja. 

Penelopides mlndorentis Nteere 
Bulalacao. 

Merops americanus P. L. 8. Mullet. 

Abundant at Bulalneao 
Lyncornla macrotlt (\ig.). 

Severul specimen* of this fine gontsuekei weie taken at Bulalacao and one 
was killed at Poln on the northeast const of Mimloio. 

Caprimulgua griaeatus Wald. 

Caprimulgua manillenaia Wahl 

Specimens of each of the abo\e species weie taken at Bulalacao. 

Macropteryx major Hurteit. 

One speennen from Bulalacao. 

Salangana whitehead! (Grant). 

A single female swift fiom Bulalacao is most pi nimbly of this species, hut 
its somewhat bad condition prevents exact determination. 

Salangana llnchi (Horsf, and Moore). 

One specimen from Bulalacao. 

Salangana marginata (Salvnd.). 

Dr. Torter states that this species was abundant at Bulalacao, where he took 
several specimens. 

Hierococcyx fugax (Horsf.). 

A male from Bulalacao, taken in May. 
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Cacomantis merullnun (Scop.). 

Thin common cuckoo wa* obtained at Bulalacao anil was also noted m the 
Inlands of Caluya, Sibny, and Semi rare. 

Chacococcyx xanthorhynohua (Horsf.). 

One specimen from Bululucuo, 

Eudyntmis mindanenaia (Linn.). 

A female was taken on Caluya, Dceenil«r 10 t 3005, 

Centropua mindorenala Steere. # 

A female cuckoo, probably of thin w|jeeieM, taken at llulalaoao, May 18, 
1005, lias the entire plumage creamy-white, the crown a trifle dusky. Dr. 
Porter tells me that when collecting in the Catmirincs Province*, Luzon, in 
J002 he took another white cuckoo. 

Centropua Javanicua (Dumont). 

Bulalacao. 

Xanthotoma haematocephalum (P. L. S. Mailer). 

A young bird from Bulahicuo, taken in May. 

Yunglpicue valfdiroetrie (Blytli). 

Bulalacao. 

Thriponax mfndorcnafa St cere. 

Three specimen* were obtained at Bulalacao. 

Pitta erythrogaster Temm. 

Pitta atricapllla Lch*. 

These two common ground-thrushes were obtained at Buialueuo. 

Hirundo Javanica Sparrm. 

One male from Bulalacao. 

Hirundo atrlolata (Boie). 

A young male from Biihilacno tjik«*n October 2fi i** exneily like u young bird 
taken by me in Calayan, November 1, 1003. This i* the Hint iveord of tbe 
species for Mindoro. 

Hemichelidon grlaaiatlcta (Kwinh.). 

A female wan taken on Caluya, December 10. 

Cyornis phtllpplnensia Sharpe. 

Bulalacao. 

Hypothymle occipitalis (Vig.). 

Specimens from Butahicno; the h[»ecie* was hIho observed on Caluya. 

Rhipidura nigritorquia Vig. 

Bulalacao. 

Artamfdes mindoranaia Steere. 

Specimen* from Bulalneno; lh. Porter saw bird* on Libagao which were 
probably of thin specie*. 

Periorocotua cfnareua I-afr. 

One specimen of this migratory mini vet whs taken at Bulalacao, November 7* 
Lalage niger (Forster). 

This species was obtained at Hulnhusio and observed on the island of Cahiya. 

■ 

I ole mindoranaia Steere. 

Bulalacao. 

Pycnonotua goiavier (Scop.). 

Bulalacao; also observed on Libagao and Caluya. 
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Oreoolehla varla (Tail.). 

A male of White's thrush was obtained at BuLalacao, Dcoemlier 7, 1005, This 
it the most interesting bird in the present collection, as the only previous 
Philippine specimens are those noted by Twceddale a from “the vicinity of 
Manilla” and those collected by Whitehead in Lcpnnto, Luzon, at 0,000 to 8,000 
feet elevation. 4 

Petrophlla manilla Bodd. 

Bulalacao. 

Calliope calliope (Pall.). 

One specimen from Bulalacao, January 1, 1000; one other was seen. 

Copsych us mindanonaia ((Itn.j. 

' Taken at Bulalacao and on the little Island of Taiubaron. 

Prat incola caprata (Linn.). 

Rare at Bulalacao, where one specimen was killed. 

Locusts!la faaciolata ((.raj). 

A male in yellowish plumage was taken at Bulalacao, October 15; although 
the siiecimcn is in pour condition, having t>ecn badly shot, 1 have no hesitation 
in referring it to the above species which is now recorded from Mindoro for 
the first time. 

Clatleola exllla (Yig. and Horsf.). 

Specimens ueie taken at Bulalacao and the species was seen on Caluya. 

Acanthopncuste borealis (Bias.). 

Several specimens of this common migrant taken at Bulalacao in November; 
it Avas also seen on (’ulityn and Tam baron. 

Artamua Icucorhynchus (Linn.). 

This swallow-shrike was obtained at Bululaeao and was seen on Kibay and 
( aluya, 

Cephalophoneua naautus ( Scrip.L 

A male sjtecinten of this shrike was Liken at Bulalacao, February 2. 

Otomeia lucionensis (Linn.). 

Taken at Bulalacao; also seen on Sibay and Caluya. 

Zoateropa sp. 

A single female Zontnops taken on Caluya, December 10, 1005, can not lx* 
determined from the material at hand; it is closely ielated to Z. riclmvjndi of 
Cngayaneillo as well as to Z* uurrilori« of Luzon ami Mindoro. 

Dicmum papuens© (fluid.). 

Bulalacao. 

Prionochlluo inexpoctatus llartert. 

One specimen from Bulalacao. 

Plprlaoma seruglnooum (B. AW.). 

Six specimens were taken near Bulalacao. 

Clnnyrla jugularis (Linn.). 

A young male was taken on ('aluya and adults were taken at Bulalacao; 
the species was also seen on Hemirara. 

Motacilla melanope Pall. 

Budytea loueoatrlatua Horn. 

These two wagtails were killed at Bululaeao. 

4 /M* (1890), 6, 212. 


*P, Z . tf. (1878), 429. 
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Anthus rufului Vicill. 

Bulalacao. 

Anthus guatavl Swinh. 

A male from Butalucuo, October 21. 

Munfa Jagori Martens. 

A young female from Bulalacao, October 7. 

Munia cabs nisi Sharpe. 

In a young bud taken at Bttlalucao, January 20, the under parts are light 
drab brown, a few feathers on the thinks and under tail coverts with the 
characteristic markings of the adult plumage; upper parts earthy brown; 
edges of rectrieca washed with green. A young male of January 10 is some- 
what similar in color and has indications of the reddish-brown chin patch. 
This species is an addition to the list of Mindoro birds. 

Uroloncha everettl (Tweedd.). 

This is another species of weaver finch added to the Mindoro list by I)i 
Porter, who took n specimen nt Bulalacao on I)eceml>er 10. 

Oriolus chincnsls Linn. 

Obtained at Bulalacao and seen on Cahijn, Libaguo. and Hihn\ 

Dicrurus balicaaaiua (Linn.). 

Bulalacao. 

Sturnia philippensis (Forster). 

Specimen collected in the vicinity of Bululacnu. 

Sarcops calvus Linn. 

Collected at Bulalacao and swn on (aluya. Libaguo, and Sibay. 
Lamprocorax panayensis (Scop.). 

Abundant at Bulalacao; also noted on ('aluya and Libugao. 

Corone phfllppina (lionap.)- 

Numerous speciiucns from Bulalacao; also seen on Caluya and Lihagno. 
Corvua put! 11 us Tweedd. 

A number of s]>ccimcns taken at Bulalaciio 



REVIEWS. 


The Practice of Xediolne. A t<»xl book for practitionci* and student* with special 
reference to diagnosis and treatment. By James Tyson, YL D, Fourth 
edition, revised and enlarged, with 240 illustrations, including colored plates. 
01., pp. 1305. Price, $5.50 net. Philadelphia: P. Blakinton’g Son & Co. 
1006. 

On tlu» whole Dr. T\son has given us a splendid book and the value of 
this last achlition is much enhanced by Dr. Smith’s excellent chapter 
on animal parasites and the conditions caused by them. 

Diabetes, typhoid. fever and a number of oilier diM Hse-* o( which the 
author has long hceu known as a careful student have received a most 
thorough and satisfying corisnleration. 

All discussions as to treatment are careful)v revised and thorough; 
the positivenesb with which drugs are recommended and the careful 
details for their administration will do much to retain fast-disappearing 
optimism m this branch of therapeutics. 

One is somewhat surprised that the paratyphoid fevers should receive 
such brief consideration and the discussion of some other diseases such 
as Malta fever, ammhie dysentery, dengue, and even malaria, is hardly 
satisfying, at least to those working with these infections in the Tropics. 

It w’ould seem that the recent literature on smallpox, splenic anemia, 
splenomegalies in general, arterioschlerosw, and several other diseases is 
of sufficient importance to give more of it attention in a hook of this 
character, revised as it is to 1906. 

\\\ K. M. 

tfothnagel’s Encyclopedia of Praotioal Medicine: Malaria, Influenza, and Dengue. 

By Dr. Julia* Mauaabeig and Dr. O. heiekteiiHtern. Edited with addition* 
by Major Ronald Ron*. F. K. <\ K, F. R 8.. (\ B.: .1. W. W. Stephen*. 
XI. D., D. P. H., a«d Albeit S. (Irilnbaum, M. D., F. R. C. P. Translated from 
the (letmail under the editorial *upt*rviwion of Alfred Htangol, XI. 1). -t'l., 
pp. 769. W. B. Saimdei* & Company Philadelphia and l/>ndon, 1903 

The volume of NothnagePs Practice dealing with malaria, influenza, 
and dengue, is of peculiar interest to tin* student of tropical medicine 
by reason of the wide distribution and importance of the first of the 
diseases treated and because of the uncertainty of the nature and symp¬ 
tomatology of that disease so exclusively diagnosed in the Tropics, namely, 
dengue. 

43814—9 
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In connection with the section on the etiology of malaria it is observed, 
tinder the head of methods of examination, that after giving in detail 
steps for making unstained preparations, the statement i* made that if by 
reason of not having a microscope at hand or for any other cause it is 
deemed ad\ isabie, dry preparations may l>e made and stained* Tins 
attitude m almost all text-books on the subject of malaria, which would 
appear to advocate the choosing of cither the stained or unstained 
preparation, is unfortunate—it is as if two rival methods were presented 
and a choice had to be made between them. In distinguishing the dif* 
ffront kinds of parasite, there is so much to be learned from a study 
of both unstained and .stained specimens that it would seem advisable 
strongly to impress upon everyone who takes up the subject to employ 
both methods. While waiting for the completion of the staining, the 
observer 1ms a few minutes which can profitably and without loss of 
tune be devoted to the frebh blood and then later, the stained smear can 
be studied with greater facility by reason of the information gained 
from the unstained preparation. Especially as regards differentiating 
young forms, there would M?em to be no question as to the advantage of 
the stained over the unstained preparation. 

The Ronianowsky-Zieiuan stain is greatly praised by the editor and it 
is certainly most excellent. However, it lias the same objection which 
obtains to the well-known Leishman and Wright stains of not keeping 
well in the Tropics. When polychroming is done by precipitating silver 
nitrate, as in BorrelV blue, a much more permanent stain for the Tropics 
is made than is the case where sodium carbonate or bicarbonate is 
employed. 

In view of the general tendency among those capable of speaking 
authoritatively, to consider simply three forms of malaria, it would 
appear unfortunate that m a work so influential it w*as deemed advis¬ 
able to multiply the different Bpeeies. The propriety of dividing the 
parasites, the sexual form of which is manifested in enwents, into three 
classes is certainly questionable and it is at least an unfortunate com¬ 
plication for the novice in the study of malaria. 

In the excellent chapter on malaria in its relation to the mosquito, in 
the paragraph on differentiation of species will be found a concise and 
comprehensive consideration of the [joints to Ik? observed in examining 
Anophettna* and the confusion which may arise from attributing too 
much importance to spots or attaching weight to the position of the 
cross veins is clearly indicated. 

Under the genus Myztmyia the same view is adopted as is given in 
Theolmldh monograph, namely, that M. ludlowii Theob,, is probably not 
a distinct species, but only a variety of M. rosmi Giles. An examination 
of a large number of this common malarial mosquito of the Philippines 
shows the constant presence of the characteristics presented by JUf- ludlowii 
Theob., and its difference from 3f. roam Giles so that it would appear to 
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have greater claim to the distinction of a separate species than is the 
case with many other ones of Anopkelinw. 

Were it not that we have in the finding of the parasite in the blood 
a method of diagnosing tt&tivo-autumnal fever which rarely fails one 
who has experience, the multiplicity of varying manifestations of this 
type of malaria, as it is discussed in the chapter on pernieiousnoss, 
would cause one forever to despair of diagnosing pernicious malaria from 
an endless number of other more or less serious conditions. The article 
is of value because it shows the possibilities of pernicious malaria, but 
it certainly is confusing. Again, were quinine given hypodermically 
immediately after the microscopical diagnosis is made, it is believed that 
these pernicious typos would lose in importance. 

In carefully reading over the portion of the book treating of in¬ 
fluenza, it is impossible for one familiar with dengue not to bo constantly 
asking himself whether by any possibility those two diseases mn) not be 
identical. It is an easy mutter in the comparatively mild cases of dengue, 
where the eruption is abundant and after a typical differential count 
of the white blood corpuscles, to feel reasonably sure that we are dealing 
with a separate disease, but when we have in mind those oases, usually 
eonsidered as dengue, where the nervous manifestations are most pro- 
nouneed—particularly the intense depression—and'where the eruption 
and the count of the leucocytes have little which is characteristic, it 
would seem to be only a distinction in name between this form of dengue 
and influenza. Consequently, viewed in this light, the three-page table 
of epidemiological and clinical differences between influenza and dengue 
would appear to be superfluous. 


E. It. S. 
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STUDIES IN BERIBERI. 
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INTlIODl’CTION. 

The investigation of the innny unsolved problems in beriberi, both in 
regard to the character ami the sjtocial ami general features of the 
discuse, presents mam profound diflicultics. Almost all modern writers 
ban* called attention to this fac t. For instanc e. Wright* 1 in the introduc¬ 
tion to his recent monograph on beriberi, savs: 

Probably there* is no disease whoso etiology in mo much tt matter ut speculation 
mm that of beriberi, Certainly then* i* no disease whose literature when veml 
leaves one in ho great a state of mental confusion. Nitrogen starvation, pernicious 
aiueiuia* infected fish anti raw fish diet, arsenical, carbon dioxide, and iniasmatie 
intoxication, bacterial and plasruodial infection me amongst the many direct 
causes put forwurd to account for it. They arc largely speculative or founded cm 
su|>erticial or one-sided observation. No one of them is generally accepted. Many 
of tbc»m may and ought to Ik* exclude! as chief pathogenic factors. 

Durham, 2 who suemxlod Wright as an investigator of beriberi in the 
Malay IVniuaula, and who came* to conclusions materially diiFering 
from those of hit* predecessor* likewise emphasizes the grout difficulties 
encountered in the study of thin disease, and writes at* follows: 

The literature ot beriberi is so great atul at the same time so divergent, and 
so contradictory ore the views and records tb«t have* bet»n given, that I hove 

1 Wright: An Inquiry into the Etiology tmd Pathology of Berilteri. Publication!* 
of the Federate*! Malay States, 8ingfl|tore (11102), May. 

* Durham* Herbert E.: Notes on Berber! in the-Malay Peninsula and on Christ¬ 
mas Island. Journal of Hygiene (1004), 4, U2. 

/*mo 
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excluded it a* far fib possible from these notea. When the day of cothplotJ 
knowledge of the nature of beriberi ahull arrive, it must assuredly happen that 
many of the hitherto published records will disappear, from their failure to 
mention the circumstance# which attend the real cause. 

The present writer, after having investigated a number of cases of 
beriberi l»oth from a clinical and {inthological standpoint, occurring ill 
Manila between February, 11)04, and August, 1905, was directed during 
the latter month to proceed to Japan for the purpose of studying the 
large amount of kak-ke material which had accumulated in the military 
hospitals of Hiroshima and Tokyo during the late Russo-Japanese war. 
A brief preliminary refxirt concerning these studies has already been 
published in this journul.® In the discussion which follows it is the 
intention to present to tjie practitioner who may be called upon to 
diagnosticate and to treat eases of beriberi, a systematic general outline 
of the affection, and at the same time there has been included an account 
of the investigations which have been carried on with the view of finding 
the specific micro-organism which cause* this disease and of confirming 
or denying the recent claim of Okata and Kokuho concerning the dis¬ 
covery of the causative factor of the malady. A detailed summary of the 
first Japanese publication on the Okatfl-Knkuho kakke coccus was given in 
my preliminary report. These Japanese arm) surgeons ha\e published a 
mimlier of further contributions since this publication appeared and have 
reaffirmed their statements as to the specific nature of their coccus. How¬ 
ever, we can not confirm their claims, since we find that this organism 
certainly is not the etiological factor in beriberi. In fact, none of the 
bacteria and other micro-organisms from time to time proposed as being 
the cause of this mjsterious disease can he considered to be specific. I 
have not, for obvious reasons, given a lengthy review of the literature 
of beriberi. The greater part of it to-da\ is merely of historical interest. 

DEFINITION. 

Beriberi— -Polyneuritis vtuktniva (Bachs), SeurUin multiplex endemira 
(Scheube)-—may he defined as an acute, subacute, or chronic inflations 
disease, characterised clinically by disturbances of the circulation, of 
motion and of sensation, and associated anatomically with hypertrophy 
and degeneration of the heart, of the peripheral nerves, and of the 
voluntary muscles. 4 

n Herzog: Beril>eri in the JrtjMUieHe Army During the Late Wur. Phil. Journ . 
Ncinwc, Febiuary (1900), 1, 109. 

4 A complete discussion of the nomeiiclatuie is given in Scheube'e Dw AVga/r- 
hnten dcr wurvicn Ltindn* (1903), .lens, ami hie Btriberi-KrimkheU (1894), 
.Term. These two publications of Hcheube include a summary of the literature of 
bciiberi up to 1903. comprising about 700 books, monographs, and other articles. 



711 


i 


UIBTOUY ANI) OEOGUANUCAL DlHTiUBUTJON* 

The first undoubted mentiou of beriberi is made in a Chinese work 
of the second century of the Phristian era, and a good description of the 
disease is to 1)6 found in a Chinese text-book on medicine of the sixth 
century. It is also possible that the disease may very early have ap¬ 
peared in the Western Hemisphere, because Ho quotations from Strabo 
and Dio Cassius, giving a description of a Homan invasion of Arabia in 
the year 21 B. <\, perhaps refer to an epidemic of berikri among the 
soldiers of the Homan army. 

The disease is now generally prevalent in tropical and subtropical regions in 
which as a rule the humidity is considerable. It is found in Asia, Japan (includ¬ 
ing Formosa), China, the Malay Archipelago and Peninsula, the Dutch Poshes- 
sions, and in Eastern India, it occurs on the eastern coast of South America, 
particularly in Brazil, and a numbei of repoits of its presence in Africa during 
the last two decades have appeared/ {Some isolated epidemics have also taken 
place in England mu! Ireland, and sporadic, imported cases have been encountered 
in Continental Europe, the United States, and Canada. It is also prevalent among 
the native population throughout the Philippine islands. During the early days 
of the American occupation of Manila a few eases occurred among tlie white 
troops, but for several yen th beriberi has certainly been of very rare occurrence 
among the Americans, the author busing only seen two cases duiing two years. 
One was in n teacher who had returned to Manila from Mindanao, the other in a 
physician who foi »e\enil yea is had been in charge of the Mindoro prison, which 
formerly w«h one of the most notorious foci of beriberi in the Islands, but which 
was abandoned some time ago. 

THE FIRST ENDEMIC OF BERIBERI IN THE PHILIPPINE ISLANDS. 

It is somewhat strange that the records concerning beriberi in these 
Islands date back onlv a few decades. Koniger® m 1884 reported 
what he considers the first invasion of tlu* Philippines by beriberi, the 
epidemic occurring during the year 1882-1883. In view of the fact 
that the disease has for many centuries been so widespread in Japan, it 
is hardly credible that the Philippines should ha\o been exempt from 
it until 1882. Moreover, it is an historical fact that during the constant 
feudal strife and the civil wars preceding the establishment of the 
Fogugawa Shogunate many impoverished Japanese frequently were forci¬ 
bly exported to the Philippine Islands b\ Portuguese slave* traders and 
sold as slaves. Besides, northern Limm was onoc invaded by a Japanese 
army. 7 It is generally claimed in tin* Philippine Islands that leprosy 

^Accoidiug to A. Plehn it haw boon observed in the latter country in the 
following places: Reunion, Mauritius, Nossi-be, Zanzibar, Capo Colony, Senegal, 
Angola, Congo State, German West Africa (Kamerun). 

“Kbniger: Ueber epidemlaches Auftretcn von Beriberi in Manila, 1882 1888. 
Drufach. Archiv, fiir Klin. Mrdhtn (1884), 35, 411), 

7 Griftb: The Mikado's Empire, Dili edition, New' York (1000), 240 und 254. 
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was brought to tho Archipelago from Japan, ami nmlrr thwc rimim* 
stances it would 1m* rpiuarkabU 1 if beriberi had not Imm»ii imported into 
Manila before the date given by Kbnigor. However, the latter author has 
given us a very interesting report of what he eonnulctvd to Ik* the first 
invasion of the Philippine Islands by the disease. His article may be 
briefly summarized as follows: 

“From August to October, 1882, Manila wan viaitinl by a severe cholera epidemic, 
which there found n fertile noil and carried off between 15,000 and 80,000 victims 
(the population of Manila wa* estimated at 400,000). ‘A panic nflciirred among 
the native as well as among the Kuropenn population, lawns? cholera had not 
been preKCtit since 1805 and an the mortality was more than 75 |H*r cent. After 
the epidemic had subsided, on October 20, a terrible tvphoon visited the city and 
province and deatroyed all the suburban houses hull! of light material. As a 
consequence, almost the whole native population of Manila mid ita surrounding* 
wan without shelter. Ill Manila alone. OO.tNMI families had lost their homes. 
Nor was it possible rapidl.v to rebuild the destroyed houses and huts, since, fol¬ 
lowing the typhoon, a Hood occurred and all the lower parts of the city anil 
province were under water for several weeks. Building material was scarce and 
very expensive. By this time, while the cholera epidemic was still smoldering, 
a new disease, which killed its victims in a few days or weeks, was noticed 
among the inhabitants. The native and Spanish physicians did not recognise 
the malady ami the terror of the imputation increased. In some cases the disease 
was connected with a swelling of the glands and it therefoic was lielieved by 
some to be a variety of bubonic plugue. As soon as I saw the first eases, 1 had 
no doubt that 1 was dealing with u partioulmly mulignant epidemic of beriberi, 
of which l had seen some cases in Japan. I caused n notice to Is* published by 
the Spanish medical lionrd, explaining that the prevalent disease was not buhonie 
plague. The epidemic of beril>eri rapidly spread in the province of Manila and 
along the const to the ncighlioring territories. It remained stationary during 
November and December and gradually decreased during Junuars. When 1 left 
Manila during the middle of March the epidemic had very much decreased, and 
there were also still piesenl a miruhei of sporadic cases of cholera." 

“Beriberi had heretofore not l>ecn known in Manila. Whether the disease hail 
occurred at all at this place during the Iasi three centuries might perhaps la* 
ascertained from a stud} of the friars* records. However, it was not known to 
the inhabitants, including the physicians, some of whom bud practiced in Manila 
for more than forty years. I tnvself, during a praeiiec of three years had never 
seen a ease of fieribori. This first appearance of the disease in Manila is of 
particulm inteiest liecause of the enormous moitulity observed during the 
beginning of the epidemic. This mortality is not surpassed by anything heretofore 
reported ami is bigliei than it is stated to lie by almost all other observers. I 
have no reliable data as to the percentage of lierilieri mortality during the first 
month. There aie at present no official figures of value, and if subsequently any 
should appear they would not deserve any confidence. The general impression 
existing among physicians as well as lav men during the that part of the epidemic 
was that the disease was absolutely fatal. However, during the earlier part 
of the outbreak T saw several eases which recovered. Still, I think that a 
mortality of 00 per cent for the first month »h by no means too high an estimate. 
As to the total number of deaths I have only one reliable observation, according 
to which during a period of a little more than two months, over 800 deaths 
from lierilieri occurred in Matnlmn, a place of aliout 25,000 inhabitants. Situated 
7 kilometers from Manila. However, it is probable that this place suffered more 
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tlum any other in the vicinity. The conclusion certainly appears justified that 
the number of vietiniH in the capita) and the on wounding provinces reached 
several thousand.” 

Kaniger attributes the great mortalit> which lie noticed in thin 
epidemic of beriberi to the 1 ilisiross existing among the natives and to 
tlieir very poor state of nutrition. Almost nil of flu* eases were seen 
among the poorer classes, the author observing only two among Kuro- 
|K*ans» who, however, were also living under very unfavorable conditions. 
Among the Chinese the number was small as compared with that among 
the nathes. 

KTIOIXMIY, 

It is astonishing atul at the same time embarrassing that the etiology 
of beriberi, a disease so widespread and one which has 1 mh»u the subject of 
such extensive investigations, is still but little understood, not merely as 
to its s|Hx*ilie cause hut also as to other concomitant factors favoring 
its apjH»aranee ami spread. Manson,* in a recent article on this subject, 
expresses his views as follows: 

“ft is a somewhat humiliating fact that although beriberi is a disease of first - 
elans importance in Hie Tropics, although it exhibits peculiarities in its epidem 
iology so striking that they seem to suggest that surely the euuse can not la* 
land to find, and that although tint a few investigators, medical and lay, have 
diligently set themselves to find this cause, they are about as ignorant of its 
true nutuic and of the medium in which it is applied and of the other etiologie 
circumstances as was Boutins when he wmte about tierilieri ovei two hundred and 
fifty years ago. (Jnitc recently there may lone lieen some advances, hut even these 
recent advances are more in the direction of showing what berilieri is not. rather 
than in the direction of showing what it is.” 

Ncheubc, to whom, as well as to Uuclz, we owe so much of our knowledge eon 
corning lierils'ri. believes that l»erils»ri is an infectious disease ami not a disturb 
anoe of the functions of nutrition caused b> rice, fish, or insufficient nutrition. He 
jMwuts out that frequently stinng, well nourished young people sutler from 
l»eril>eri, that tin* disease oeeiirs inde|»endently of nutrition and oilier conditions of 
environment in certain well-defined districts, ami that it is particularly prevalent 
at the seashore and along the hanks of large rivers. He believes that the disease 
is not eoiitugioUM, hut that it may In* and is earned along the lines of frntfie by 
railroad* and by vessels. He wills attention to the fuel of the frequency of bolibori 
in places where human beings ate crowded together, such as in prisons, schools, 
and factories. He also stutes that observations have been made in Japan showing 
cleatly that tin* importation of a few' eases of berilieri into a heretofore non- 
i n fee ted district lias been followed by huger out breaks of the disease, u fact 
which also has been leported by Holiert Koch with reference to the introduetion 
of the disease into New (iuinen by some laborers coming from a distance. Seheube 
Isdieves that beriberi is due to a micro-organism, either of a vegetable or of un 
animal nature, forming a toxin which acts upon the nervous system. He emplui- 
sines the fact that berilieri show's a predilection for certain races, being very 
common among the Japanese, (’hinose, and Malays nnd rare among the Kuropeans 

“Manson: The Plinphyhixis and Treatment of Beriberi. Brit. JUrd. Journ. 
(1902), 2, 8.10. ^ 
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and Americans living in the East. It is moie common among males than among 
females and it generally attacks individuals under DO years of age* 

Munson's theory as to the origin of beriberi is that the disease is a neuritis 
caused by a toxin, the latter lieing the product of a germ operating in some 
culture medium located outside of the human body. He believes that thin toxin 
does not enter the body in food or in water but is inhaled or introduced through 
the skin. 

Takagi, late surgeon-general of the Japanese navy, still adheres to the theory 
that kakke is due to an insufficient diet, particularly to one containing a 
large amount of rice. When he first studied the question of the etiology of 
beriberi, the ratio of beriberi patients in the Japanese naval force In 1889 was 
281 per thousand. After the diet was changed, the number of kakke patients 
in this branch of the Japanese service diminished, so that in 1898 the ratio was 
only 0.87 per thousand. However, it has frequently been pointed out that during 
this period of time the number of kakke jiatients in Japan had also greatly 
diminished in districts and among bodies of men where such a radical change of 
diet had not taken place. 

Experiments oil several hundred prisoners in the Malay Peninsula during a 
period of eleven months furnished conclusive proof to Wright that beriberi was 
contracted, even though the diet was qualitatively and quantitatively correct. 
He thinks that his experiments positively eliminate diet, as such, as a factor in 
the causation of the disease. 

Durham was »truck by the fact that the well-to-do in and about the Federated 
Malay States escaped the disease, whereas people who were in poor mu r roundings 
were stricken, so that it was difficult not to believe that some food constituent, 
when sufficient in amount, protected the nervous system, llowever, he also 
noticed that beriberi may spread through a community in which the inhabitants 
are taking a sufficiently nitrogenous diet, and in proof of this he cites the 
instance of the prisoners in the gaol of the Federated Malay Htates. In spite 
of all, he thinks it is difficult, if not impossible, not to believe that the character 
of the food and the occurrence of beriberi are in some wuy related. Many of the 
published records seem to indicate such a connection, although the records of the 
Puda gaol show that the old theory of nitrogen starvation can not be upheld. 

Stanley (1. c.) remarks that in Shanghai, China, beriberi as a rule become* 
prevalent toward the end of the summer. He saw GOO cases among the Chinese 
prisoners in the municipal gaol and in three police stations from 1899 until 1902, 
Most of these occurred among the long-term prisoneis, in spite of the fact that 
they lived under better conditions as regards ventilation, cleanliness, exercise, 
and food than they did prior to their incarceration. Beriberi among the better 
classes of the general population is rare in Shanghai. Stanley declares that he 
is unable to answer the question why beriberi should be so much more prevalent 
among the municipal prisoner* than it is among the general Chinese population 
of the city. 

Kambon * thinks that an enormous amount of evidence has been brought forward 
against the belief that rice diet is a direct causative factor in beriberi; how* 
ever, this diet may be related to beriberi just as we now understand the 
consumption of maixe to be related to pellagra; but nevertheless, he believes that 
the specific agent of beriberi lives within the patient’s body. lie finds the preva¬ 
lence of the disease to he increased by a high temperature and an abundant 
rainfall, and recalls that it is chiefly an affection of the common laborer, that we 
are absolutely ignorant of the manner in which it is carried from place to place, 


Nnmbon: A Discussion on Beriberi. W, Vrd. Jiturn. (1902), 2, 885. 
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Mid that, whatever might be the cause of the malndy, we can not deny that diet 
aectti* to have a potent influence on its frequency. 

Two Japanese investigators, Tenmchi and fSaiki,™ have carried on some chemical 
investigations on a beriberi case which showed mdema, paralysis, hypes* 
thefeia and other disturbance* of motion aud sensation. They found no inter¬ 
ference with the digestion and ahsorfion of nitrogenous food, but demonstrated 
that the nitrogen excretion in the mine was much increased, the amount being 
in excess of the nitrogen ingested. An increase in the amount of nitrogenous 
food taken into the system was followed by n proportionate rise in the amount 
of excreted nitrogen. These results are in opposition to some statements of 
Kcheube and Durham, according to whom profeid metabolism in kakke patients 
is diminished. Careful urine analyses curried on in 43 Cases of beriberi failed 
to show either albumen or sugar. 

Duerek 11 1ms recently studied beriberi in Sumatra, and his histologic investiga¬ 
tions confirm the description of the profound changes in the peripheral nerves 
and the skeletal muscles previously recorded by other writers. He advances the 
following hypothesis as to the cause of these lesions: 

“The ubiquitous character of the degenerative lesions in the peripheral nerves 
and muscles and the absence of such change* in other organs compels one peremp¬ 
torily to conclude that the harmful agent, acting in so specific a manner, can 
not lie a living organism either of a vegetable or of an animal type. One can 
not, of course, exclude the possibility that the non-vital poison may enter the 
body, perhaps through the intestinal tract by the aid of u micro-parasite. How¬ 
ever, if this be so, the absence of an obvious primary lesion or primary miction 
is very striking. J^esions of the peripheral nerves caused by toxic substances are, 
of courses fiequent. In this connection we may mention degenerations and 
inflammatory lesions due to alcohol, lend, arsenic, carlsm bisulphide, ergotin, and 
other intoxicants, and it is also well known that substances formed in the body 
itself may, by processes* of autointoxication, lend to lesions of the peripheral 
nervea.” 

Yamagiwa '* lias recently reaffirmed his former statements regarding the 
etiology of the disease in the following words: “Kakke or beriberi is an intoxica¬ 
tion duo to the daily use of boiled rice a Inch has been improperly stored and 
preserved. The intoxication cause* a contraction of the small arterial branches 
of the circulation. This again produce# dilatation and hypertrophy of the heart, 
local amentia of the skin, mucous membranes, peripheral nerves, muscles, and 
kidneys, and finally regressive metamorphoses in the tissues named.” 

Wright, in giving a summary of the theories legal ding the etiology of the 
diseuse, mentions the following: (1) Gelbke’s theory that beriberi is due to 
dry fish infected with a tucliinu, (2) that of M, Miura tlmt it is due to the 
ingestion of certain kinds of raw fish; (3) Grinim’a theory that it is caused by 
the ingestion of infected fish; (4) Takagi's that it is due to a pathogenic diet 
ill which nitrogen is deficient; <5) Ross's that it is the result of arsenical poison¬ 
ing; (tf) the belief that it is due to the ingestion of moldy rice: (7) Braddon’s 
theory that the itigestiou of a specific oigunism which develops on growing rice 
causes beriberi? (8) Mnnson’s that it is due to n place germ, and (0) Glagner's 
that it is produced by u lia»mic plasmodium. 

"These investigations have not been published. 1 am indebted to Professor 
Shiga, of the Tokyo Institute for Infectious Discuses, where they were carried 
on, for a communication concerning their result. 

n Ducrek: Ueber Beriberi, etc. Milnch* Metliz. Wochenachrifl . (1005), 52, 1013. 

"Yamagiwa (and Yunianowchi): Ueber das vveseti der Kakke. KcUkowaki 
Feataohrift, Virchow*a Arohiv. % 156, 451. 
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Views other than the above in regard to tlw etiology of beriberi are that it 
is an amrmia of a pernicious type, that it is a modified and secondarily changed 
form of scorbutus, that it ia due to caihon monoxide poisoning* or that it is 
caused by C urinaria duodrnalr or by Trirh omphalus ditfKir. 

The following list gives the names of a number of investigators who have laid 
claim to the discovery of the specific micro-organism of beriberi: DeLaeerda 
(a bacillus), Taylor (a bacillus), Rost (a bacillus), Ogata fa bacillus), Van 
Keckc (n coccus), Pckelharing and Winkler (a bacillus and a coccus), Wright 
(a coccus). Danger held (a coccus), Clogner (an anneba), Fajardo (a hunna- 
tosobn), and Okatti and Kokulio (a enema). 

Wright, in liis studies on beriberi in the Malay Peninsula, noticed that 
although the disease is almost unknown among European*. a few authenticated 
cases had been reported during the Inst ten years. In the Malay Peninsula the 
disease occurs mainly among the Malays, Tamils, and particularly the Chinese, 
and the greatest number of cases is found in the prisons. This author’s theory 
in regard to the etiology of lieriheri is that it is due to a specific organism which 
gains entrance to the tmdy hy r the mouth, develops chiefly in the pyloric end of 
the stomach and the duodenum, mid pioduccs u toxin, and that the latter being 
absorbed, causes atrophy of the jtcriphcral terminations of the afferent and 
efferents neurons. He further believes thnt the speeifie organism is passed in 
the ftrees and then lodges in the floors and nails of eonfiticd place* through 
accident or through the cureless personal habits of those affected bv the disorder: 
whcmi|H»n, provided congenial meteorologic, clinmtic, and artificial condition* 
exist or there is close association from overcrowding, the organism lieeonie* 
virulent and, gaining entrance to the healthy body by tiicaim of food. gives ii*e 
to an attack of the disease. Wright explains the fact that the germ remain* 
so closely focal by its being at once destroyed by* the action of direct sunlight; 
he also assumes that the presence of carbon dioxide or some other gus is necessary 
for its development in n virulent state. It seemed to him that the duration of 
the active stage of the mganism in the body is between three and four week*. 
He examined blood taken from 12 acute pernicious beriberi eases, from ,‘lfi 
simple acute ones, and from 27 in which a residual paralysis was existent, in 
order to deteet the specific organism of the disease, if The blood was 

first collected from the skin of the finger unci lobe of the car, and if a growth 
occurred in the culture media a second «|>ecinien whs taken from the median 
cephalic vein at the elbow. The blood of JH Chinese not infected with lierilieri 
was examined by identical methods for control experiments. Wlight concluded 
that the few organisms which develops! in the cultures in them* two series of 
investigations were contaminations derived from the skin and that they have no 
relution whatever to beriberi. Some of these organisms, Wright states, had 
previously been described by Pckellumng and Winkler unci by Von Kecke, who 
had erroneously lielieved that they were associated with lieriheri. it is interesting 
to quote freely from Pckclhariug and Winkler, who have claimed to have dis¬ 
covered the speed fie cause of lierilieri. They say: "In 15 cases we obtained a 
growth of bacteria; from 12 patients a growth of micrococci; from fl, one of 
rod-like Irndtes. The rods differed from each other in every instance*. * * * 

“In the 12 other cases the tula 1 * inoculated with blood showed micrococci. These 
devehqied best on the solid substances, where they formed a white bed with a 
shining surface. This phenomenon was noticed in If) eases but in 2 of the cultures 
a yellow' color develo|s*d. * * * Sometimes different bacteria wen* cultivated 

from the same blood but this did not happen when agar-ngur and blood serum 
weie used as the media. * m # The different colonies which developed on 
the lied of gelatine did not at all resemble each other. On one occasion we found 
seven colonies of micromeei, of which two consisted of a white ami five of a yellow 



growth. • # # On several occasion* we also not iced that, when we placed a 

little of the old, white growth of micrococci which laid l>een kept for some month* 
in a fre, hIi soil of agar-agar, yellow growth* of micrococci were developed which 
ftotnetifxieft grouped them ache* in tetrad form*. Hut we can not draw hasty 
conclusions from any of them 1 observations. * * * Some further icseurches 

will be necefloary to decide whether the different form* of micrococci which we 
obtained in our attempt* at cultivation from the blood of sufferer* from beriberi 
are of different Mpccie*, or whether they are not varietie* of the suine one. 
Objection* may lie advanced that in these fifteen cam** the bacteria did not occur 
ill tlie blood, but that they were collected b> an accidental contamination during 
manipulation and *o entered the nutrient media.” 

It may bo added that all of the animal experiments of the Dutch investigator* 
were entirely inconelu*ive in character. 

Stanley 1 * examined the blood in 30 ca*e* of !>eHl>cri occurring iti Shanghai. 
In each instance l cubic centimeter of blood \va* collected under aseptic 
preeaution* from the median cephalic* vein, and inoculated into various culture 
media. Jn all, 130 cultureb were made. All the tula** excepting two remained 
sterile, These developed tftfiphylvvvrvvft pyoyrnrH avrt'nt* and Micrococcus tefru - 
yetttut. He al*n injected 1 cubic centimeter of blood from l»*iibeii cases into 
eaeli of six rabbit*. Them* aitinml cx|n»rimciit* and other* in which moldy rice* 
wus employed were completely negative. Stanley conclude* that the blood in 
berilicri i* aterile and that the orguniHtu* found by Pekclharing and Winkler do 
not stand in any causal relationship to the disea*c. lli* experiment* carried on 
with tlie object of detecting whether a specific toxin wa* present in the ri<*e were 
likewise negative. 

KUi*, 11 who had ail opportunity in the government lunatic asylum of Singapore, 
cjf studying a large amount of l*eiil>eri, made a nunilier of blood examinations 
in order to verify Pekclharing and Winkler** claim*. However, be completely 
failed to find a liacillus in tlie blood, ami his culture* made from tlie spleen, 
stomach, nerves, and other nigan.s at |»o*t-mortem examination* likewise were 
iiegat »vc. 

(iloguer, IB whose work on lierlberi i* frequently mentioned, sav* that the disease 
i* simpl.v a multiple neuritis which is v«*r\ eoumion under tiopicul conditions, 
but which also occur* in Kurope. He calls attention to tlie fact that whereas in 
Kurope, when the symptoms occtti in eomieetion with diphtheria, typlmid, lead 
or alcohol |K>i*omng. the etiology i* generally obvious, in the Tropic \ the origin 
of the malady i* as a ntlc not easily detected. This author examined Ihe blood 
from the spleen of DH eases of licribcri. He claims that in 03 he found extra- 
glohular IkmIu** rich in pigment, which were different from the hiPimmdm of 
malaria. (Jlogner regards thi'se bodies to be tlie specific cause of hcril>eri. 

Fajardo 1 " has claimed the discovery of another protoxoon in the blood of 
beriberi patients which is very similai but not identical with the nnilaria) 
parasite. He also regards this organism as the s|>ecifie cause of the disease. 

Host lf observed an outbreak of Itcrilicri in the Mceklitn gaol, India, and which 
occurred at sliout tlie same time that a disease attacked pigeons in flu* vicinity 

u Stanley: The Nature of licribcri. ./on run/ of Jtypivnr (1002), 5, 301). 

,4 K11is: A Contribution to tlie Pathology of llerihcri. ho mi on honed (1808), 
2, 085. 

’Milogner: Kin weiterer licit rag /nr Aetiol. der mult. Neuritis in den Tropcn. 
1 ’»»e/ioir 1 * A rchir. (1805), 141 ,* 401. 

,fl Fajardo: Von der Hacuiuto/oarie der HeribeH mid deren Pigment. Ccntralbt. 
filr Had trial. (1808), 1 Abt., 24, 558. 

17 Host: The Cause of Tierilieri. Hrit. Mai. Joiirn, (1002), 2, 835. 
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and caused paralysis of the wings and death among these birds. He believes 
the cause of beriberi to be an angular diplobacillus, which is extremely resist¬ 
ant to heat, a temperature of 220* F. acting for nlno hours being necessary 
to kill the spores. He claims to have found this same organism in the blood 
and in the cerebrospinal fluid of a large number of beriberi cases. From blood, 
it could be cultivated in broth, rice broth, and in ascitic fluid. It was very 
motile and about the size of the tubercle bacillus. The organism was found in 
moldy rice as well as in the blood of beriberi patients. He believes that with 
it he could produce iu fowls, both by feeding and inhalation, a disease exactly 
similar to berilwri In man. 

Durham performed a number of experiments with the view of producing iu 
monkeys, guinea pigs, and rabbits a disease similar to or identical with beriberi. 
His experiments included the feeding of dry fish and rice, injection of serum 
from beriberi cases, the administration by the mouth to monkeys of the contents 
of the gastrointestinal tract of beriberi cases, to monkeys of dust from infected 
localities, inoculation from throat to throat in monkeys, and attempts to infect 
with bedbug bites. All the experiments were obaolutely negative. Durham 
severely criticises Wright’s claim of lu&ving produced beriberi in monkeys by con¬ 
fining the animals in prison cells where the disease had constantly been prevalent 
in man, and by feeding these animals with food mixed with the dust from such 
cells. He says that the neuritis observed in Wright’s monkeys was due to 
septic absorption from old, chronic ulcers and he further states that he him¬ 
self observed the nerves in an advanced state of degeneration in monkeys 
showing septic processes. Durham is inclined to regard the tonsils as the portal 
of entrance of the specific virus of beriberi, and with reference to this point he 
says: “Clinical observations of throats in two places, * # * Gopetig Perak 

and Christmas Islands, more tluui 1,000 miles apart, as well as in Kuala Lumpur, 
seem to indicate that in early eases and in those which had recently come to hos¬ 
pital there was a marked faucial icditess. This condition was not associated with 
tenderness or swelling of the lymphatic glands. Sterilised cotton, wood swabs 
mounted on wires were smeared on the throats of n mimtx*r of patients and then on 
the surface of agar media in Petri dishes. After twenty-four hours, or better 
after forty-eight hours, remuikablc numbels of small, low', translucent colonics 
appeared on the plates. After ninety-six hours they measured only about 1 milli¬ 
meter in diameter. Under a low power of the microscope they showed a well- 
marked, distinguishing feature in that there were tiny loops of projecting organ¬ 
isms around the periphery. Home plates were crowded with these small looped 
colonies, and this almost or quite to the exclusion of other kinds of colonies. 
Morphologically they assumed a somewhat streptococcal appearance being grouped 
in short chains but there was a great tendency to the formation of involution 
forms of a swollen, irregular, or rod-like character; no motility, stained by 
Gram’s method.” 

However, Durham did not succeed in isolating the same organisms from the 
dust of the cells, nor did he obtain it from the intestinal tracts of bodies dead 
of beritieri. His attempts to propagate this organism iu the second generation 
failed. He found no evidence that mosquitoes or cockroaches spread the disease. 
Durham believes that the dietetic ot physiologic theory, the one of unsound food, 
or of arsenical poisoning all appear to be insufficient to account for the spread 
of the disease. His own observations prompt him to believe that beriberi is 
communicated more or less directly as an actual infection from person to person, 
or through fomites. 

Tetamore*■ reports an epidemic among native prisoners in the United States 

” Tetiunoi e: Nurgeon-UcneraV« He port for the Fitfeal Year ending June 30,1001; 
Washington (1JH>1),230. 
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military prison, Lingayen, Pangasinan, P. I. Tliia outbreak occurred between 
October, 1000, and January, 100). There were 141 persona attacked by beriberi, 
of which 31 died. Bacteriological examination of the blood wan made in 35 
cases. The results, in general, were negative but in a few cases micrococci were 
found which were not regarded as specific in theii nature. 

From the above statements it appears that the most raroftil attempts 
to obtain a specific organism from the blood of beriberi eases have been 
negative. It may also Ik* mentioned that Jiobort Koch was unsuccessful 
in isolating any specific bacterium. 

Danger field1ms recently published a very elnlniratc report of 400 pages on 
beriberi. On page 59 of bis book he says; “Since J897 1 have been impressed 
with the constancy of digestive disturbances in all cast's of beriberi, manifesting 
themselves in the form of anorexia, gastralgia, vomiting, nausea, dyspepsia and 
epigastric pain on pressure. We have therefore studied this question carefully 
in the living as well as in the cadaver, hater, we have intubated many patients 
with Fauche de Beouf’s stomach tube, in order to examine the gastric contents. 
In almost all of our cases we have found cocci, both by the direct microscopical 
examination and by making cultures in Jensen’s fluid, after neutralizing the 
gastric contents. Therefore, it is this method which one should preferably use 
in searching for the beritieri coccus in the living. The pathological-anatomical 
lesions of the gastro-intestinal tract are so characteristic that we have questioned 
how it could be possible for them to have escaped the attention of other observers. 
TJie bacterium of beriberi Iwlongs to the family Covoaovw and to the genus Micro - 
coccus. H appears in the form of a spherical, jierfectly round, isolated ceil. 
However, this form varies according to the stage of evolution of the bacterium.”' 1 " 

Dnngertleld stutes that the organism is found on the epidermis, in the soil, 
in thn air, ill water, in the sputum, in vomited matter, and in the fieoes, as well 
ns ill the intestinal tract, in the stomueh. and in the small intestine. Round 
cells from 0.2 to 1.3 m- Very unstable iti virulence, drew well at from 22° to 
45 p (\ Do not live at 0° or above 100° C. They are obligate aerobic. Grow 
rapidly at 37 6 (\ on agar; however, during the first twenty-four hours, slowly. 
Odor is disagreeable* No evolution of gas. Stain with difficulty by Gram’s 
method. Slowly decolorize by acid alcohol, (five indol reaction in young bouillon 
cultures. Do not give the cholera red reaction. Culture media are always alkaline 
in all stages of growth. Bouillon becomes very slightly clouded with a slight 
film around the edge of the surface. There is formed a milky, non-viscous, 
white deposit. Grows poorly ill glucose bouillon. On Roux plates the cultures 
are white, shiny, creamy, and porcelain-like, with fringed margins and with a 
paler color* Gelatin is liquefied slowly. Liquefaction does not begin before the 
fourth day. On agar the coccus grows poorly at 18® to 20° The cells are 
small. On Jensen’s rice the colonies are white, peculiar, porcelain-like, cream- 
like, abundant. On potato there is formed a beautiful, white, opaque, porcelain- 
like growth, visible after forty-eight hours. On carrots, the growth is very poor, 
showing degenerate' cocci. On artichoke, the growth is good and gives after the 
first day a beautiful, green color. It grows well in ascitic fluid. It gives beautiful, 
white cultures on solidified blood serum. It grows in milk without coagulating it. 

The most recent claim of the discovery of a specific germ for beriberi is made 
by Okata and Kokubo, two Japanese army surgeons, who have had an excellent 
opportunity to study the extensive outbreak of beriberi occurring among the 

n Dangerfield: Lc Heribcri, Baris (1905). 

*For a complete description of the bacterium the render is referred to the 
original paper. 
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.lupuiuw soldier* transferred from Manchuria to Japan during the recent Russo- 
Japanese war. Them* investigator* have isolated a coccus, which generally assumes 
the shape of a diplucoccus but which may aim) at time* present itself as a ataphy- 
tncomia. They confidently maintain that tliia organism is the causative factor 
in heritor!. 

Tin* author, working in the Hiroshima Jvakke Hospital under the 
direction of Surgpon-Major Kokubo, has had an opportunity to isolate 
this identical organism from eases among soldiers suffering from beriberi 
in Hiroshima. A translation of Okata and Kokubo's first description 
of the micro-organism, which thry claim to be the otiologic factor in 
k«Mr, has already bi-on published in a previous number of this Journal.* 1 

TilK TIlHOItV OF AKNKMC'AL IDlSONINd AS THE UAPHATIVK 
FACTOR OF nKlUBKlO. 

Among tin* theories brought forward to explain the etiology of beriberi 
is that of arsenical jsumming. 1 shall consider it somewhat in detail. 
A number of observers who have made beriberi a subject of special 
inquiry have* noticed the frequency of this affection among workers in 
tin mines. Occasionally, then* has been a tendency to regard the disease 
as a direct manifestation of arsenical poisoning. 

Recently, Donald Ron* * 1i«h l>ecome an advocate of this theory. lit* calls 
attention to the fact that the clinical symptoms of certain case* of toritori are 
extraordinarily similar to those shown by the victims of chronic arsenic poison- 
ing which occurred in Cheater and Manchester (England) in !1MM> and which 
were characterized by a multiple, peripheral neuritis; in fact, they resembled 
what appeared to to eases of epidemic, peripheral neuritis. Following out 
this theory. Ross 1 * 1 luter reported a ease of beriberi which clinically presented 
features similar to those met with in the dry. paralytic form of the disease; it also 
resembled the cases of arsenic poisoning observed in England in 1900. Professor 
Dixon Mitnn examined a lock of hair from this patient and reported that he 
found a considerable amount of arsenic. No arsenic hud liren administered 
medicinally. 

Enlarging upon his researches in this direction, Ross** procured twenty samples 
ot huir from toritori patients, mostly Chinese, from the Penang tlcneral Hospital. 
These were also analyzed by l)i\on Mann, who reported that <1 out of the 20 
samples contained arsenic; two yielded more than a trace; uml two each a 
decided and a minute trace. The positive sample* were nearly' all from reecut 
eases of brritoii. the negative ones as a rule from the older ones. Ross draws 
the following conclusion from the result. 

“The probability is \ery strong that the Penang beriberi is arsenical, especially 
when we know that the people there largely work in tin manufactories and are 
brought closely into contuct with arsenic. M 

JX fhit. Jaurn. Ncicmcc (1900), 1, !<Hh 

•'-’Ross: Beriberi and (MironSc Arsenical Poisoning. London Lanort (1900), 
2, 1077. 

11 Ross ami Reynolds: A (’use of Beriberi Probably due to Arsenic Poisoning. 
Uni. Jottm. (1901). 2, 970. 

■"Ross; Arsenic in the Hair of Beriberi Patients from Penang. UHL 4/erf. 
Jtmrn. (1902), 1, 2120. 



Further researches are given in n subsequent. report* l>y the same author. 
Eight samples of the hair of beriberi cases were pronirod by him from the 
Singapore Asylum* Tlie analyse* made h ( v Maim allowed arsenic in the hair from 
three recent case* mid none in the five samples from older cases. Rohm further 
concludes that: “Whatever the truth may ultimately prove to !k\ the analyse* 
whteh Prof. Divon Mann has made seem to Kiiggi^t that the arsenic, after 
producing the characteristic neurit in, has gi a dually disappeared from the liair 
in some manner, or lm«, perhaps, lieen rut away as convalescence has advanced.' 1 

Munson (1. c.) in referring to the arsenical poisoning theory of beriheri calls 
attention to the fact that the mere presence of traces of arsenic in the lmir of 
persons suffering from borihori could hardly he advanced ns a conclusive argument 
of Much an origin of the disease. While In* is not prepared to deny the frequent 
occurrence of arsenical neuritis in the Tropics, he feels quite certain that what 
is generally eonsideted as lierilieri has nothing to do with aisonic and does not 
represent an arsenical neuritis. 

Dunham (1. c.) lielieves that the icsnlfs of the analyses reported hy Ross, 
in which only traces of arsenic were discovered, really op|M>*c the arsenic hypothe¬ 
sis and do not sup|H>rt it. He points out that out of many hundred hcrilieri 
cases he encotinteicd hut one of herpes, such as i* frequently found in arsenical 
intoxication. While arsenic may ls» and is partaken of hy many who are aillictcd 
with beiiheri a* well as hy others, the analyses which have been made are 
against the Mipposition that there is a connection between the two (clinically 
more or less distinct) conditions of arsenical neuiitis and lierilieri. I'pnn 
Dimliam’H suggestion, arsenic was given to a number of beiihcri patients in large 
itosc's. Xu fnvoluble result was observed from this treatment, hut several cas«»s 
recovered in spile of the heroic doses administered. 

The question whether arsenic is or is not a normal constituent of the 
human hotly i> at present open to argument. 

A. (luutier* claims that in ‘200 tests he has always found arsenic in the 
thyroid gland and in the skin and it* appendages. Hi* observations are eon 
Armed by other French writers, via; Istpieire, Pagel lmbert. Its del. and Bert ruml. 
However, (inutierV statement* are contested and the presence of arsenic as a 
normal constituent of the thyroid and the skin is denied hy Hocdeltiiosct, r ferny 
and jSietuke.* The llrst mentioned author. In his tests, adopted Hniiticr*s tedious 
method of digesting and oxydizing 100 grams of the tissues to lie tested with 
:S0 to (10 euliie centimeters f»f nitric acid and 1 cubic esmtimeter of sulphuric 
neid, in ordei to prevent any* possibility of losing arsenic by volatilisation. In 
spite of these precautions he could not detect arsenic and consequently refer* 
the results of the Fieueh observer to impute reagent*. 

In order to test the validity of Ifoss’s claim, hair from some of our 
beriheri patients was analyzed. The samples were taken from the heads 
of ten native Filipinos, as follows: M * One from a fatal ease of acute, wet 

* Idem.: .Home More Instances of the Presence of Arsenic in the Hair ot 
Early fuses of lierilieri. /Inf. .Vrd. Juttru. (11102), 2, H37. 

"Oatitier: Sur Parsenic normal des uitimaux. foa/p. tfvnd. hH»d. Sue. /fiat. 
Paris (1002). 54, 727: also Existence normal et origine de Parsenic, etc., ibid., 
1242. 

" ITocrlclmoNcr: Zcilschr. fitr Physiol. Chemie., 33, 320. 

‘"ferny: /bid.. 34, 408. 

** Ziemke: ffrutsehr Apothrt-nr Ztff. (1002), 17. 

w Tlie analyses were made in the ('hemleal Lulmnitory of this Bureau, the 
fli-Ht in 1004 hy f. L. Bliss, the last nine hy L, A. Salinger, to both of whom 
I wish to express my thanks. 
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beriberi, one from a fatal case of nntto pernicious beriberi, And eight from 
cases of subacute or chronic beriberi. 

The first sample was shown to be negative by Mr* Bliss, but In order 
absolutely to cheek his result, the remaining nine were carefully tested for 
arsenic, the method used having the following main features** from samples 1 
to 0, about 1 gram of each was used for the determination; from the remaining 
one, 0*5 gram was employed* Organic matter was destroyed in the usual way, 
the solution then diluted, filtered, and evaporated with sulphuric acid, this 
operation being repeated several times after the addition of a small amount of 
nitric acid* until the fumes of sulphuric acid appeared. After all organic 
matter had been destroyed, the test for arsenic was made in a small Marsh 
apparatus. No trace of arsenic could be detected in any of the samples; a 
control by this method was sufficiently delicate to detect 0.01 milligram. 

The ten samples of hair from beriberi patient* on analysis, therefore, 
demonstrated the absence of arsenic*. 

ANIMAL EXPEftlMENTM WITTT THE OKATA-KOKfMO OIKH't'H. 

During the past six months 1 have extensive!) studied the Okata- 
Kokuko coccus and the relation it boars to beriberi. The results of these 
experiments and of the investigations undertaken to find this identical 
organism in beriberi eases occurring in the Philippine Islands may be 
summarized as follows: 

Six strains were selected for cultural and animal experiments. Throe 
were isolated by Professor Okata from beriberi autopsies; one was a 
culture grown bv Professor Kokubo from the urine of a kakkr patient 
and two were isolated by myself from the urine of kakke patients in 
Hiroshima, in which place I was working under the direction of Professor 
Kokubo. One of the last two cultures exclusively showed cocci of the 
large type. The six strains were grown on the following media: agar, 
alkaline to litmus; agar, alkaline to phenolphthalem; glucose-agar; 
litmus-lactose-agar; litmus-milk; bouillon alkaline to litmus; bouillon, 
alkaline to phcnolphthalcfn; Dunham’s peptone solution; gelatine; 
potatoes. All the cultures were kept in the incubator between 34° to 36" 
except the gelatine tubes which were maintained at a lower temperature. 

A study of the grow th of the different si rains on the variety of culture 
media employed, in general confirmed the description given by Okata and 
Kokubo in their first pajier. However, a few minor differences were 
noticed. These were as follows: 

Kxam illation of gelatine culture* during the first two weeks allowed no lique¬ 
faction. 

After twenty-two daps on this medium the following conditions were noticed; 

Stem Kokubo, heavy growth, superficial liquefaction; 

fitem Her soy (large cocci), scanty growth, no liquefaction. , 

Htttm Her soy, very abundant growth, liquefaction, 

titrms Okata, /, i( f and Iff, scanty growth, no liquefaction. 

Nondnoculated control tube. No liquefaction* 
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After fifty-aim day*: 

Htvin Kokubo, Abundant growth. Very advanced liquefaction. 

Herzog (large), scanty growth, no liquefaction. 

Herzog 2, very advanced liquefaction, like atom Kokubo. 

Okata /, II, HI, no liquefaction. 

Control tula*, no liquefaction. 

The original communication states tlmt the kakke coccus grows in milk 
without coagulating the casein. Our teat** in thin reaped show: 

After iuenty-tuo days' growth in litmus milk: 

Stem Kokubo , media fluid, ml, little coagulation. 

Herzog (large), fluid, ted, moderate coagulation. 

Herzog 2, fluid, led, maikcd coagulation. 

Okata 2, U t Ilf , fluid, red, very little coagulation. 

After oli day a, till litmus milk tulh's were ted and the degree of coagulation 
was aa follow**: 

Kokuhoy moderate coagulation. 

Hot zoo (large), marked coagulation. 

Herzog 2, marked coagulation. 

Okata I, IIy III . maiked coagulation. 

Therefore, after a Jongei period ol growth, all stems showi*d marked 
acid formation and a \ar\ing degree of casein coagulation. The eontrol 
tube after fifty-six days had shown no changes. On the other media 
the cultures presented the* features already described bv Kokubo and 
Okata. None of them formed anv gas in glucose or lactose media. 

The following animal experiments were made: 

Find series .—On November 20, ItlOfi, twelve monkeys (specie 1 * M(tra¬ 
ms rtfnomolgus) were inoeulated with tin* (> stems, as follows: 


Animal number 

| |)Ht« 

Amount 

| Culture. 

1 Stem 

Monkey No — 

147a. 

1 Nm 30,1905 

! v 

ivd&y-old bouillon culture. 

Kokulio. 

1174. 

1 

1 

1 .do. 

! 

1 

cond generation of 
original Jaiwnmc cul¬ 
ture, Intraperitmiealh 
do 

• 

Do 

1475 . 

_do . . 

' 1 

. do.. . .. 

i Herzog (large), 

147fi 

1 . do _ 

i * 

do. 

j Do. 

1177. 

do 

1 

do .. . 

| Herzog 1 • 

1475. 

do_., 

! * 

do.. 

Do. 

JM1 

Nov. 22, IDO.* 

1 

2 day-old bouillon culture. 

Okata 1. 

1 

1 

t 

j 

14K2— 

, 

... do. i 

1 

i 1 

second generation of 
original Japanese ctil 
tun 1 , tntraperiUmeallj. 

_do__ 

Do. 

1188. ] 

. .do.i 

i 1 

do . — . 

Okata 11 

l&ll _i 

_ do.-_ 

1 

6-day-old bouillon culture, 
second generation of ori¬ 
ginal Japanese culture. 

1. .do. 

Herzog I. 

1512 . -J 

1513.... 

.._do. . 

_do. 

1_" J 

Herzog i large) 
Kokubo 






These monkeys were kept under oltservation during fifty-two (fays. 
The\ never develop'd fever, paralysis, swelling of the lower extremities, 
difficulty of miration, nor an\ of the other symptoms of beriberi* They 
were, in fait, never otherwise than well, they ate normally during this 
]>eriod, and were discharged from observation on January 18, 1006. 

Sworn! M'rie *.—On March 15, 1006, twelve monkeys (species Movants 
vynormdtjus) were inoculated with the 6 steins, each animal receiving 
intraperitoneallv 8 cubic centimeters of a 0-day-old bouillon culture. 
The animals were of lx»th sexes, and included young and full-grown 
individuals. 


Animal nnmt*r. 


j Amount 1 Stem. 


Monkey No — 

1R.W . 

1*37..... 

1H.W.. 

itm . j 

into . 

181! ._. 


1*JH. 

1841. 

IH46 .. 

1847 . 



r r. } 

2 ' Kokubo. 

i i 1 i>«». 

2 » OkntH I 

V Do 

2 Okfttn II 

2 18k 

2 1 okatii III 

2 [ Do 

2 i Herzog 1 

2 18 > 

2 Herzog (law) 

2 ! Do. 


Tlie^e animals were kepi under observation for over one month. They 
remained perl’eeth well during this time. 

Thin/ xvrirs .—Twehe half-grown guinea pigs were inoculated on 
February 86, 1006, as follows: Three standard own of a 6-day-agar 
etillme were suspended in 10 culm* centimeters of physiological salt solu¬ 
tion. Each guinea pig reeened I cubic centimeter of this siisjMmsion 
iutraperitomaltv or subcutaneously, as shown l>\ the following table: 


Animal number 

Amount 

stem 

Inoculation. 

Ouinoft pig No — 

Standard 


. - 

oetx 



| 1806 .. . . 

0 8 

okata I. 

Intraperitoneally. 

1807. 

•3 

— do.. . 

Subcutaneously. 

180H- > 

.2 

Okata 11. 

lvitmporltoneelly. 

SubctitancmMly. 

1HW „ > . 

3 

. do — -.... .. 

! ikin _ 

1 1 

1 Okuta 111. 

Intrupcrltonually. 

Subcutaneously, 

Intmperttoneally. 

IK] J.....j 

1 .3 

__do_ _ 

i 1812. 

.8 

Kokubo... 

‘ 1818_ _ 

! » 

. do . 

Subcutaneously. 

[ 1814 . 

; .8 

Herzog 1,... 

IntmperiloneaUy. 

! i8i;»— . 

, 1816 . 

| .8 i 

i_.do___... 

Bubcutaoeoualy. 

fntmpeiitoneally. 

.8 i 

Herzog (large) . 

' 1817_ 

1 3 

_do. 

Suhcutaneounly. 
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The animals were kept under observation for nearly two months. They 
remained well and did not develop any disease. 

Fourth amts .— : On March 15, 1906, twelve young guinea pigs were 
inoculated intraperitoneallv, each with 1 cubic centimeter of o 9-day-olcl 
bouillon culture of the different stems, as fed lows: 


Animal number. 


I Amount 1 


Stem. 


Guinea pig No.~ 

im .. 

1894 - 

i m . 

1996 _ 

1997 . 

i m - 

im . 

woo. 

1901 .. 


1902- 

1900. 

190L. 


c.c. 



| Kokubu. 

I Do. 

I Okata I. 

I Do. 

Okata II. 

Do. 

Okata ril. 

Do. 

I Hersogl. 

. !*>• 

j Herzog (Urge). 


These* animals were kept under observation for over one month. They 
remained well. 

Fifth wriw .—On Mareh 15. 1D0<», twenty-four young rabbits were 
inoculated, eaeh receiving intraperitoneally 1 cubic centimeter of a 
D-day-old bouillon culture of one of the (> stems. 


Animal number. 


i Amount. 


Stem. 


• Rabbit* Not — 
18H9-1K72.. . 
1878-1878. .. 

' 1877-1990 . 

' 1881-1981. 

| 1995-1989 

1889-1992 


I Kokubo. 

1 Okata i. 

1 1 Okata II. 

1 i Okata III. 

1 1 llentgT. 

l | Herzog (large). 


The twenty-four animals were kept under observation, for over one 
month. They remained perfectly well. 

Mirth Herirs .—On March ]<>, 1900, twenty-one rats (mostly of the 
speeies Mun deemumm but also a number of M. rattus) were inoculated 
intraperitoneally, each receiving a D-day-old bouillon culture, as follows: 

Hats No*. 1848. to 1850 each l cubic centimeter of stem Kokubo, and rata 
Non. 1800 to 1808 eaeh the same umount of Okata No. 11. 

March 22, a. ni. Hat No. 1848 died during tho previous night. Body not 
yet putrid, very much emaciated. On section a grayish white floccule, the size 
of a millet seed, was found on the surface of a loop of tho small intestine; 

44510-2 
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otherwise no pathological clmngca were observed. The floocule was composed 
of leucocytes and endothelial cells, and contained innumerable, small diplobacilli. 
(Tilturcs were made from this floocule and from the spleen and heart's blood. 
The tubes inoculated from the floocule developed a small bacillus, but no cocci. 
The small intestine of this animal had evidently been wounded during the 
intraperitonea] inoculation. The cultures from the spleen and heart's blood 
were negative. 

March 27. 1906. Hat No. 1849 was found dead in the morning. Body much 
emaciated, already decidedly putrid. On post-mortem examination there was 
found a caseous abscess the size of a very small hazelnut in the anterior body 
wall opposite the lower ribs of the left side. This abscess contained many 
slender, non-acid proof bacilli. Tubercle bacilli were not found. 

The following rats died subsequently: No. 1860, March 27; No. 1861, March 27; 
No. 1866, March 28; No. 1856, April 7; No. 1859, April 10. 8mears from 
the different organs and inoculations of culture media were made from each 
animal. In no case was it possible to regain from the tissues the cocci which 
were inoculated on March 15, and there ap]>earH to be no doubt that the inoculated 
organism had nothing to do with the death of the experimental animals. It 
may be stated that a number of the label atory rats not inoculated but living 
under the same conditions, died at nltout this time. The other animals of this 
series inoculated with the kakkv coccus remained alive; none of them developed 
any symptoms of beriberi. 

HLOOD EXAMINATION* OK BEJUBE1U CAHES IN MANILA. 

Blood examination* in twelve cases of Iwriberi were made by the author 
during the years 1904 and 1905 w ith the object of obtaining the specific 
miero-organiBin of the disease from the blood, if if was present therein. 
These examinations gave a negative result and no detailed record of them 
has been preserved. Since my return from Japan, over forty additional 
blood examinations have been made, and detailed records of these have 
been kept. On December 7 and 9, 1905. 59 male inmates of Hospital B 
of Bilibid Prison, who were suffering at this time with all types of 
beriberi except that of the most acute, pernicious variety, were examined. 
Some of the eases were of the wet, hypertrophic type, others of the dry 
and atrophic variety; in certain ones all of the more prominent symptoms 
of !>eriberi were still present; in others, convalescence was well advanced. 
These blood examinations were undertaken with the assistance of Mr. 
Charles B. Ilare, at that time a member of the staff of the Biological 
Laboratory. 

The method of procedure was as follows; 

The skin over the media n cephalic vein of the elbow was cleansed with soap 
and water, bichloride solution, and alcohol. The vein was then piereed with a 
hypodermic syringe needle and from 1 to 2 cubic centimeter* of blood withdrawn 
and at once injected into a 100-cubic-eentimeter flask containing 50 cubic cen¬ 
timeter of slightly alkaline bouillon. The cultures were then incubated at 67° 
and kept under observation for several weeks. 
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Thirty-three of the flasks remained permanently sterile. In six, a 
growth developed in which the following organisms were isolated. 31 

Culture No. 2 developed a coccus, No. 4 a staphylococcus, No. 13 a large 
staphylococcus, No. 19 a spore-bearing bacillus, No. 26 a large diplococcus, and 
No. 37 a medium-wiml, slender, spore-forming bacillus. All of the above stained 
well by (irnm’s method. 

The four varieties of cocci which wore obtained have not as yet been 
very extensively examined as to their cultural properties. However, 
none of them seem to be identical with the cocci brought from Japan, 
and experiments made with them with the object of producing beriberi in 
animals have all been negative, as will Ik* seen from the following table: 

Seventh neries .— Twchc monkey*, each received intraperitoneally one-fifth of 
an owe of an agar culture in 1 cubic centimeter of physiological Halt rotation, a« 


follow*: 

, 



Motikev No.— 

Organism isolated 
/rum Bilibid 
benberi case No.- 

Monkey No.— 

organism Isolated 
from Billbid 
beriberi case No.— 

ItJAA 

2 

1661 

13 

1(156 

o 

1662 

13 

1657 

4 

1663 

26 

16AH 

4 

1664 

26 

1650 

19 

1665 

37 

1660 

19 

1666 

37 


Those monkeys were well during the days following the injections and 
they neither developed symptoms of beriberi nor manifested appearances 
of an v disease. 

In a case of hypertrophic beriberi. 38 which quickly terminated fatally, 
a blood examination was marie January 26, 190b. five (lays before death. 
(See necrospv No. 1030. page 747 of this article.) At this time the 
patient presented all of the symptoms of an acute and profound case of 
beriberi. The examination included anaerobic cultures. 

About A cubic centimeter* of blood were withdrawn from the mediar. cephalic 
vein. Two Hawks containing AO cubic centimeter* of bouillon were inoculated, 
each with 1 cubic centimeter of blood. One wn» kept aerobically, and the other 
ill a hydrogen atmosphere, nniuhobicnlly. Several ugar tube* were likewise inoc¬ 
ulated from the blood, some of %\hioh were also developed aerobically, and some 
anaerobically (lhichnerV pvrognllic acid method !>oiiig used). The culture* were 
left under olwervation during from four to five week*. They remained per¬ 
manently sterile. 

Apparently, all of the cultures from this ease had remained sterile, 
but the possibility whs considered that perhaps something ultramicroseopic 
in character and which did not give rise to any chunges in the culture 
mediu, detectable by either ordinary macroscopic or microscopic examina- 

«Thc culture* are designated by the name number* under which the 30 case* 
of beriberi wen* recorded. 

*•* Occurring in the (-Ivil Hospital. 
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tions, might have clovolopwl. Honw, 6 monkey* wore inoculated from 
the culture media, which had been kept both aerobically and anaerobically. 
Eighth series .— 


» Animal number. 


Date. 


Amount 


Culture. 


1 Monkey No.— j I 

1717._ Feb. 2, 1206 | 


171A.do — 

1712. | -do. f 

1720 .j_do. 

1721 ..-.do_, 

1722 . '.do_ 


e. c. 
1 
l 
1 
1 
l 
l 


Aerobic culture A. 
Anaftrobfo culture A, 
APtobic culture ». 
Anadroble culture B. 
AProblc culture D. 
AnaProblc culture D. 


These animals never showed any sign of disease and remained per¬ 
manently well. 

Before the bouillon cultures from the above case of beriberi were used 
for inoculating the animals recorded in the preceding tables, subcultures 
from the tubes were made on agar. These were preserved in the incu¬ 
bator both under aerobic and anaerobic conditions. After four weeks 
it was noticed that each of two of the tubes bad developed a single colony. 
The one which had been kept under anaerobic conditions contained 
large, yellow cocci, which later also grew T aerobically; the aerobic tula* 
showed a dirty, grayish-brown, very tenacious colony composed of bacilli, 
which stained Tory irregularly, and appears! morphologically somewhat 
like diphtheria bacilli from an older culture. After transplanting a 
portion of this growth to a fresh agar tulx* the remainder of the colony 
was rubbed up with in cubic centimeters of sterile salt solution; with 
this very imperfect suspension, which contained comparatively large 
flocculi, six monkeys were inoculated, each with about 1.3 cubic centi¬ 
meters of fluid. 

Ninth series .— 


i 


i 

i 


Animal number 

* 

« Date. j 

Sntpen 

•Ion. 

Monkey No.— 

1 ' * 

f r. 

1826. 

Iftgft....... 

- . <lo _j 

1.30 

1,8 0 

1827. . - . 

1828.......__ __... —. 

.do.. — 

. . __ do 

1.80 

1.80 

JS29....... 

1 

..do.. 

1.80 j 

1H80. _ . 

.. ... .do—. 

1.80 i 


The auiinols remained permanently well. 

Cultures were made from the internal organs in a number of post¬ 
mortem examinations of beriberi cases and examined with the view of 
ascertaining whether the identical coccus brought from Japan was present. 
Most of these were negative. An acute case of beriberi died at Bilibid 
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Hospital alter an illness of only a few hours and the necropsy (No. 1034) 
was performed two hours after death. Cultures taken from the very 
much enlarged spleen develojMKl colonic* of a pale-yellowish diplococcus 
which, in most media, showed considerable similarity to the cocci brought 
from Japan. From these cultures five rabbits wore inoculated. 

Tenth aeries — -Three of the animals (1747, 1748, 1740) received intruperi- 
toneally 1 eubio centimeter of a 2-day-old bouillon culture, and two (1750 and 
1T51) received subcutaneously 1 cubic* centimeter of the same culture. These 
animals, which were under observation for two month*, never showed any signs 
of dikease and remained permanently well. 

Jn order to prepare an anti-scrum for the purpose* of making agglutina¬ 
tion tests, other rabbits were inoculated with the Kokubo coccus in suc¬ 
cessively increasing doses. All of those animals remained well. One of 
the rabbits, when finally bled, after having been injected at intervals on 
numerous occasions during a period of seventy-eight days, furnished a 
serum of only very low agglutinating power, 

On March 7, 1000, a post-mortem examination (No. 1074) was made upon the 
body of n young Japanese who lmd been ill but a few day*. The clinical diagnosis 
of acute, pernicious beriberi was continued at autopsy. During thin examination 
two agar tube* were inoculated from the cerebrospinal fluid obtained by puncture 
at tiie third lumbal vertebra with a Bterilo syringe, and another was inoculated 
from the heart’ll blood. Pieces of the wall of the Mtomach and of the duodenum, 
togethei with some of the gastric contents, were placed in a flask containing 
several hundred cubic centimeters ot alkaline bouillon the latter was then 
healed to 80° (\ and kept at that temperature for ubout ten minutes. It was 
then cooled in the lefiigerator and subsequently incubated. It developed a 
spore forming bacillus. The tube inoculated from the heart's blood remained 
|H*rumncntly sterile, and the tulics inoculated from the eeiebro-spiiial fluid 
developed colonies of different bacilli, evidently contaminations. 

Monkeys and inbbits were inoculated on March 20, 1900, with the cultures 
obtained from the above necropsy (No. 1074), after the latter bad grown in the 
incubator for nineteen days. Of the bouillon culture 1.5 cubic centimeter was 
injected intiupeiitoncally, of the ugai cultures six normal oesen were tubbed 
up with 20 cubic centimeters of salt solution, and each animal received intra- 
) sir itoncally 1.5 cubic centimeters of this suspension, as follows: 

Klerenth sertes. - -1 March 20.) 


Animal number. 

1 Quantity. 

Culture* 


lee . i 

! 

Monkey No. 1910.. 

•. 1.* l 

i From stomach. 

Monkey No 1917 — 

ft i 

IK>. 

Rabbit No. 1918- 

5 1 

Do 

Rabbit No. 1919- 


1)0. 

Monkey No. 1920.— 

5 

Cercbro-ftpirml 1. 

Monkey No. 1921 

5 

I)o. 

Rabbit No. 1922. 

A 

Do. 

Rabbit No. 1922. 

.5 I 

Do. 

Monkey No. 1924 — 

.5 1 

Cerehro-ftpinal 2. 

Monkey No 1925 — 


Do. 

Rabbit No. 1928- 


Do. 

Rabbit No. 1927- 

.5 

Do. 
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4 

One rabbit (No. 1010) and one monkey (No. 1917), which bad received 1.5 
cubic centimeter* of the bouillon culture obtaiued from the stomach, died. 

Monkey No. 1917 was found dead March SO. The |*nst*mortem examination 
revealed nothing characteristic; smear* from the organs showed a vary small 
diploeoccus, absolutely unlike the Okata-Kokubo coccus both in morphology and 
in cultural properties. 

Rabbit No. 1919 was found dead on March SO. The autopsy showed a 
peritonitis with blood-tinged fluid in the abdominal cavity; the liver contained 
numerous miorobic foci. Hie cultures inoculated from the orgaiin developed a 
large, spore*forming hticillus, staining by Gram’s method. 

SPKUtAL PATHOLOGY. 

Baelz, Sftlieube, N. Miura, Yamagiwa, aiul Pekelharing and Winkler 
have particularly advanced our knowledge of the special pathology of 
Iwriberi. 

Peke)haring and Winkler, 9 after giving due credit to Baelz and Hohctibc for 
having first shown that the principal scat of the disease in beriberi is the 
peripheral nervous system, point out that the changes in the nerves arc not of 
the nature of an inflammatory, but of a degenerative, process. Their conclusions 
read as follows: 

“Anatomical examination is in perfect accord with the inference drawn ftom 
clinical observation, that beriberi is a multiple neuritis. An extreme and very 
extensive affection of the peripheral nerves predominates, am! us one approaches 
the central nervous system, the pathological evidence of nerve ehnnge diminishes. 
The anterior roots of the spinal nerves are always healthy; lint in the pnsteiior 
roots one sometimes meets with a slight atrophy of the fibers, which is always 
infinitely less on the proximal side of the intervertebral ganglion than on the 
distal prolongation of the nerve. In the spinal cord sown* variations of secoitdaiy 
importance are met with in the large nerve cells of the anterior cornua, but 
more constant still is a slight loss of fillers in the extension of the posterior 
roots in the two radicular zones, unaccompanied hv any swelling of the axis 
cylinder, granular degeneration of cells, or multiplication of nuclei. Wo consider 
that we have established the claim that beriberi should Ik* ranked among the dis* 
eases that are described under the name of multiple peripheral neuritis. However 
highly we esteem the work done by Ruelz and Ncheulic, we consider that 
the proof has only now been given by us, inasmuch as we have clearly demon 
strated that the nerves arc attucked in the very first phase of the disease, and 
our anatomical observation has undoubtedly confirmed this affection of the 
nerves in a very great number of cases. In every beriberi patient some symptoms 
of degeneration, as well as of regeneration, in the peripheral nerves can often 
be found.’* 

Pekelharing and Winkler also demonstrated tlmt beriberi is not a form ot 
pernicious anaemia, as had previously l>een claimed. They made >i number of 
systematic blood examinations and proved that neither an oligocythemia nor an 
oligochromwmia of a marked degree was present. A number of other authors 
(among them Wright) ltave later confirmed the result* of their investigation* 
in this respect. Wright estimated the hiernoglobin and made blood counts in 20 
cases of beriberi. A moderate amcinia was found in several cases. The number 
of red-blood corpuscles varied from 4,000,000 to 6,120,000, and the leucocyte* 
from 6,720 to 7,000. 


Pekelharing and Winkler: Verifier*, English edition (189»), London. 
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Yamagiwa, 14 after a study of a large autopsy material, enumerates the most 
important pathologic changes in beriberi ns follows: (1) Dilatation and hyper¬ 
trophy of the right ventricle, and dilatation of the left; fatty metamorphosis 
of the myocardium; (2) degeneration of the peripheral nerves; (8) atrophy and 
degeneration of the skeletal muscles; (4) parenchymatous degeneration of the 
kidney; (fi) hydrops. Jn other words, all the pathological changes in kakke are 
regressive in nature, with the single exception of the hypertrophy of the 
myocardium. 

Yamagiwa. assisted by Yumammchi, 1 * recently lias investigated the claim of 
(Jlogner- i. e., “that beriberi is primarily a disease of the heart and skeletal 
in u sol oh (fragmentation) with a loss of continuity of the elastic tissue of the 
vessels, particularly of the pulmonary artery and its branches." The Japanese 
authors from theii histologic studies conclude that (ilogner's statements are 
not at all tenable and that the elastic fibers of the pulmonary artery and its 
branches are practically intact in beriberi. 

Jn seven beriberi necropsies J’lelm (I. e.) found the liver in six presenting 
the changes of interstitial hepatitis and in one, those of chronic congestion with 
secondary induration. This obseiver is therefore inclined to look upon the inter¬ 
stitial hepatitis as an important morbid change in beriberi. 

Hermann Duerck,* who also bus recently studied beriberi in Sumatra, states 
tlutt the surrounding connective tissue, the tine connective tissue—i. e.. the endo¬ 
neural m - the myelin sheath, and even the axis cylinders of the ner\es are all 
affected and that alterations are to be found even in acute cuses. In the‘instance 
of a Chinese coolie, sick only fourteen days, who complained mainly of dyspnoea 
nnd palpitation of the heart, distiubonces of locomotion increasing almost to 
complete paralysis were present. In this case sections of the vagus nerve showed 
almost complete degeneration of the myelin sheath, with iiregularly fringed 
fragments, or with fragments resembling portions of a rosary. In other places 
the axis cylinders were entirety devoid of their myelin sheaths, many of which 
were found collapsed and with the neurolcmma nuclei increased. The axis 
cylinders were spirally twisted, irregularly undulating, and in some places even 
broken up into fragments. The heart in the same case was dilated and resem¬ 
bled a flabby, thin-walled sac. Microscopically, the myocardium showed most ex¬ 
tensive changes. The muscle cells were attenuated, having been pushed apart 
by n homogeneous, glnssv muss, in which smull, undulating clefts containing 
cell nuclei surrounded bv some granular protoplasm were occasionally seen. A 
high magnitlration i wealed the fact that this homogeneous substance was n 
degeneration product <rf the fibrils of the lu^art muscle cells. In many places 
there could very distinetty la 4 seen a direct transition of the striped substance 
into the hyaline mass. The muscle cells were also separated longitudinally into 
a numlx'i of fine, parallel bands. TliiM process resulted in the picture of free 
nuclei surrounded bv a small amount of granular sarcoplasm. The bands evidently 
had undergone hyaline degeneration and the hyaline material included the nuclei, 
with u small amount of sarcoplasm. According to the report, the degeneration of 
the nerves could be followed step by step by the melting of the hyaline sheath, 
uicuolation, and the formation of honeycombed or founiy masses. Large cells, evi¬ 
dently leucocytes loaded with some of the degenerated hyaline, were found in the 
immediate ncigliliorhood of the eapiljuries which supply the endoneural connective 

"Yamagiwa: Beit rage aur Kenntniss der Kakke. Virchow’* Arch . (1899), 
156, 451. 

* Yamagiwa and Yamanouchi: Ucber das Wesen der Kakke. Nulkawski Fest¬ 
schrift. 

" Ducrck: IJeber Beriberi, etc. MUnch. Media. Woahemchr . (1905), 52, 1913. 
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tissue. The neurolemma nuclei were enlarged and proliferated, and the prolif¬ 
erating endonenrium had given risk* to fibrous tissue. The voluntary muscle# 
of the body also showed profound changes, individual fibers could be seen, 
twisted spirally and drawn together between other muscle fibers, which were still 
well preserved. The sarcolexmna nuclei were much increased. The sarcolemms 
sheath was partly retracted from the contents; it also in many places showed 
irregular protrusions. The contractile protoplasm had been expelled in the shape 
of circumscribed, roundish masses which no longer showed any striation. 

SUM MAH V OF THIS PATHOUXiV. 

The following in a general outline of the special pathology of beril>eri. 
summarized from a study of the literature on the subject and from that of 
a number of fatal eases examined by the author in Manila during the 
past three years: 

The bodies of patients dead of beriberi generally promptly develop 
marked post-mortem rigor. However, in cases which succumb slowly to 
the atrophic type or in which complicating, wasting diseases, such as 
tuberculosis, anurbic dysentery, malaria, etc., are present, the post¬ 
mortem rigidity may be quite insignificant; this, however, is the excep¬ 
tion and not the rule. When death has occurred very rapidly, as in 
the acute pernicious variety, the author has olmervcd the post-mortem 
rigor develop very early and to become as strong us that met with in 
fulminating cases of Asiatic cholera or bubonic plague. According to 
M. Miura, post-mortem rigidity generally shows itself in lieriberi within 
two hours after death, reaching its maximum within five or six hours 
post-mortem and lasting for a considerable period of time. The skin of 
the corpse is pale, with cyanotic patches scattered here and there. Oc¬ 
casionally cutaneous hemorrhages may be observed. On section the super¬ 
ficial veins discharge a large amount of dark, fluid blood and in the 
majority of cases, excepting only those of the atrophic variety or of long 
standing, the subcutaneous tissue is cedematous and exudes a considerable 
amount of serous fluid. The subcutaneous ivdema is usually best marked 
at the anterior thoracic region and over the anterior surfaces of the lower 
extremities. Hvdropericardium, ascites, and h)drothorax are very fre¬ 
quently encountered in beriberi autopsies. Hydroperieardium is the 
most common of these serous effusions. The average of the post-mortem 
figures given by Scheulie, Ijodewjik-Weiss, Pekelharing and Winkler, 
and Yamagiwa, in a total of 25f> eases, shows GG per cent of hydroperi¬ 
eardium. The author has likewise found hydroperieardium in the 
majority of his autopsies on eases of this disease. Kubepicardial and 
subpleural petechia' arc also not infrequently encountered. 

The heart, of all the internal organs in beriberi, most constantly shows 
very characteristic changes. The myocardium, as a whole, is hyper¬ 
trophic, and the hypertrophy is usually most marked in the right ventri¬ 
cle; hut the left one may likewise Ik* enlarged. The organ is then in¬ 
creased in size in all of its diameters and in its weight. The average of 
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the latter in 93 eases of berilieri rojwrted by Yamagiwa was 388 grams, 
whereas the normal Japanese heart weighs from 250 to 300 grams. The 
right ventricle was hypertrophic in 73 of these 93 cases, the average diam¬ 
eter being 8.1 mm., compared with a normal diameter of 2 to 3 mm. The 
right ventricle, in particular, is generally not only hypertrophic but 
also markedly dilated, so that there is present a relative insufficiency of 
the tricuspid valve. All of the chambers generally contain a large 
amount of dark, fluid blood. Chicken-fat clots are also generally found 
in the heart in atrophic eases in which the death struggle has been 
protracted. The coronary veins are much dilated. The myocardium 
may be normal, but often it is found to be more or less cloudy and 
mottled, in consequence of diffuse, fatty degeneration. 

As a rule, the lungs are (edematous, congested, and contain little air; 
however, occasionally they are emphysematous, and we have also seen 
some cases in which they were exceptionally collapsed and dry. At times, 
some catarrhal bronchitis may be observed and in some eases, where the 
pneumogastrie has }>mi profoundly affected, aspiration pneumonia has 
lieon seen. In berilx»ri the spleen shows no changes characteristic for this 
disease. It is true that in the Tropics a considerable enlargement has 
frequently been observed in beriberi; but this must be looked upon as a 
mere coincidence, because one must not forget that in tropical post¬ 
mortem material, no matter what the immediate cause of death has been, 
enlargement of the spleen is very frequently found. However, in beriberi 
this organ often show’s cyanotic induration of a moderate degree. The 
kidneys, in acute cases, arc markedly congested, and some eloudv swelling 
and fatty dogeneration are frequently observable. The liter is gcncrallv 
swollen and congested. Where chronic passive congestion has lasted 
for some tune, on section we find tin* characteristic appearance of a 
nutmeg liver. 

In many eases of beriberi, particularly those of the suhaeutc variety 
which have not lasted too long, wo find great hvpeneniia of the gastric 
and duodenal mucosa. Occasionally, ecchymoscs arc even found in 
the mucous membrane of this organ. Ellis 37 reports that he found 
the lining membrane of the stomach congested in 31 out of 57 fatal 
eases of beriberi, and in most of these it was intensely congested, 
especially on the ridges of the corrugations. In four instances there 
wore blood clots present in the stomach, possibly due to the persistent 
vomiting from which the patient had suffered prior to death. This con¬ 
dition of the gastric and duodenal mucosa has so impressed several 
observers that they hold the stomach and duodenum to he the portal of 
entrance of the specific virus of beriberi. We have, like others, observed 
this hyiHiraunia in most of our necropsy cases; hut w r o arc inclined to 

aT K11in: Contribution to the Vnthology of Heriberi. London Lancet (1H0H). 
2 , 085 . 
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look upon it as a purely mechanical, passive process due to general 
venous congestion, wliich often finds so marked an expression in the 
condition of ihe liver. The small intestine, excepting the duodenum, 
and the large intestine show no particular changes in beriberi. 

The peripheral nerves, particularly those of the lower extremities, are 
almost without exception profoundly affected in this disease, but the 
changes arc* rarely noticeable to the naked eye. The changes found on 
microscopical examination clearly indicate that the most characteristic' 
anatomical morbid process in beriberi is the degeneration of the peri¬ 
pheral nerves. This observation was first made hy Baelx, Scheube, Miura, 
and Vanmgjwa, and has later lieen confirmed by a considerable number of 
observers, including IVkelharing and Winkler, Wright and Duerck. 

Summary of the hist opathol ogival changes .—In summarizing the 
histopathological changes the following lesions should he emphasized: 
The myocardium usually shows a more or less incomplete loss of the 
striation of its libers. The latter arc finely vacuolated, although larger 
vacuoles ate also occasionally seen. Fragmentation and segmentation 
are generally present hut it is not justifiable to attach as great a signifi¬ 
cance to these lesions in beriberi as tilogner lias recently done, because 
they are so frequently found in n variety of diseases that they are not 
of specific importance. Among the changes in the myocardium must 
also be mentioned an occasional increase in the interstitial connective 
tissue. The lungs show' no characteristic histological changes, but, 11 
cases where there has been much congestion and oedema, dilated am 
densely filled interalveolar capillaries are present and the alveoli them¬ 
selves contain a granular or coagulated, homogeneous material. Oc¬ 
casionally there is an increase of the interalveolar, the perivascular, ami 
the peribronchial connective tissue. The spleen shows no characteristic 
changes, but an increase* m the connective tissue, more or less endothelial 
proliferation and crowding of the pulp spaces with blood elements are 
frequently encountered. In the kidneys, as emphasized by Yainagiwa, 
arc usually found cloudy swelling and fatty degeneration of the tubular• 
epithelia. in uncomplicated cases, these |>arcnchyiimious changes are 
usually of a moderate degree*. In the liter there i& a great congestion 
of the intralobular capillaries, with fatty degeneration and cloudy swelling 
and even complete necrosis of the parenchyma cells. A change in the 
liver, to which Flehn Los recently attached considerable importance, we 
have met with almost without exception. It consists of interlobular, 
inflammatory foci, composed of small, round cells which infiltrate the 
interlobular fibrous connective tissue. In fact, PJehn speaks of an inter¬ 
stitial hepatitis in beriberi. The mucosa of the stomach and duodenum 
exhibits dilated and congested vessels and in a number of cases a profound 
eosinophilia has been present. In the cases in which the eosinophilcR 
were increased the presence of uncinaria could be excluded, and it is 
possible that this eosinophilia may huve a certain significance in beriberi. 
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The most characteristic histological changes in l>criheri aro found in 
the peripheral nerves. Here, a degeneration of the myelin sheath occurs 
which varies from insignificant alterations to the most profound lesions. 
The myelin sheath is broken up into balls and heads, becomes gradually 
honeycombed and finally entirely disappears. Where it is profoundly 
altered, the axis cylinders likewise show distortion, irregular outlines, 
coiling up, or complete disappearance. Those changes have been so 
completely described on a number of occasions and particularly by 
Yamagiwa and recently by Uuurck, that it is not considered necessary 
here to give any further description of them. A proliferation of the 
neurolemma nuclei is generally associated with the degenerative changes 
in the myelin sheath and the axis cylinder. However, I have never found 
any changes of ail inflammatory nature and agree with those who think 
that the morbid processes in the peripheral nerves in beriberi are purely 
degenerative in character. I have seen the profound degenerations in 
the peripheral nerves from \ery acute cases which Duerck has described. 
This seems to point to the fact that the poison of beriberi, whatever it 
may be, accumulates in tho body and then leads to a sudden explosion. 
It is clear that such fundamental alterations in the nerves as are seen 
in acute, pernicious eases, can not have been produced during the few 
hours or days in which the disease apparently Inis continued, it is more 
probable that they are due to an agent, which has accumulated during a 
certain period of time without leading to any manifest symptoms. In 
the more chronic eases, degenerative changes are also seen in the muscles 
supplied by the peripheral nervt^s and in these instances the voluntary 
muscle fibers arc found with indistinct outlines and striation, and the 
sarcoplasm is either homogeneously swollen or shrunken away from the 
sareolemma. 

Rumpfe and Luce 1 and Wright have also described degenerative changes 
in the axis cylinders and ner \or of the cord and the latter mentions altera¬ 
tions in the ganglion rolls of the spinal ganglia. 

COST- M OUT KM RKUOKD8 AND IIIHTOIXHJH'AL STUDIES OF A NUMBER 
OF CASKS OF HEIUHKUl. 

The following post-mortem and histological studies of a number of 
eases aro included for the purpose of illustrating the pathological types 
of the disease: 

Canr No. 1.—Acute pernicious* hetibet'% with advanced degemtratum of periph¬ 
eral nervee.- • Necropsy No. 1547, November 24, 1005: Lope Jacob, a Filipino 
prisoner in Jiilibid penitentiary, had been working in the piison during 
November, 1005. As far as was known he had not been recently ill. During 
the night of November 23 he was attacked with palpitation of the heart, 
shortness of breath, weakness, and anxiety. At 1 a. m. his condition became so 
alarming that he was taken to the prison hospital. Here lie rapidly failed and 
died at 5.25 a. m. 
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Autopby five hours after death: Body of native about 20 to 25 years old. 
Rather strong, heavy set ; normal development; cutaneous surface slightly odem* 
atous; slight pitting on pressure over tibial region; rigor mortis moderate 
in upper extremities; very marked in lower ones and jaws. On section, the fat 
and the subcutaneous tissue are found to be moderately oodematous. Muscles 
very moist and of a pale-pink color. Superficial veins discharge miieh dark, 
fluid blood. The peritoneal cavity contains 050 cubic centimeters of a clear, 
amber-colored fluid. The diaphragm reaches to the lower border of fourth rib. 
Pericardial fluid considerably increased. Heart contains a large amount of dark 
fluid blood, also chicken-fat clots. On the anterior surface of the right ventricle 
are tfeen a number of small, confluent, subepicardial petechias; right auriculo- 
ventricular opening easily admits four Augers; right side much dilated; 
myocardium of right side moderately hypertrophied; pockets of pulmonary valves 
deep; left ventricle slightly hypertrophied: myocardium of fair consistency, of a 
general pink color with here and there a slight yellow mottling; valves in general 
normal. Endocardium smooth; at the beginning of the aorta a few atheromatous 
spots; cm unary arteries normal; weight, HOf> grants. Lungs collapsed; poor 
in air; grayish-pink in color with some purplish-blue spots on posterior surface 
of lower lobes. Pleura* smooth; no adhesions. Lungs on sectiou, dry; poor in 
blood; bronchial glands not enlarged; bronchial mucosa normal. Toirynx normal; 
tonsils hypertrophied and congested; crypts deep and ragged. tipleen, tense, 
capsule transparent ex<*ept over a small, circumscribed, opaque and thickened 
patch in the middle of the posterior border. On section, of a dark, chocolate* 
brown color and congested; pulp of good consistency; trabecula* and follicles 
lmth distinct; follicles enlarge!; weight, 305 grams. Kidneys: perirenal fat 
tedenmtous; both kidneys normal in size; capsules smooth; color, pinkish-gray; 
consistency increased; on section, congestion of a moderate degree Is seen, the 
surface is dull, slightly yellowish, pelves smooth, relatiuu of cortex to medulla, 
normal. Ureters, normal. Suprarenal*, normal in size. deeply pigmented. 
Hladder contracted, mucous membrane pale. Prostate stnull and normal, /from- 
a ok and duodenum normal in outline and size, mucosa quite markedly hypenemic; 
pancreas normal. Lirer swollen, capsule transparent, purplisli-blue with yellowish 
mottling, lobules indistinct, congested; gall bladder and bile duets normal. 
Intestines: serosa pale and shining; wall of entire tract is (edematous. Mucosa 
of small intestine, except that of duodenum, pale; that of large intestine, swollen 
and Ityperirtme, the hyperemia not being uniform but generally present as 
small, irregular patches ut the apices of the folds, and particularly well marked 
at the ileo-cwcal valve. Brain: weight 1,375 grams; dura adherent, thickened 
and opaque. Pacchionian granulations laigc; fluid in ventricles normal; brain 
tissue slightly hypenemic, otherwise normal. Peripheral nerves, pneumognstic, 
obturator (crural branch), and popliteal have a normal appearance. 

Anatomical diagnosis. — Hydrope.ncanlium, dilatation and moderate hyper¬ 
trophy of the right, moderate hypertrophy of the left ventricle , modeiatc fatty 
degeneration of the myocardium, suhepiividiul peter kite, enlargement and con¬ 
gestion of the spleen, congestion , fatly and parenchymatous degenerations of 
the kidneys and liver, marked hypeuimia of the gastric and duodenal mucosa , 
chrmic eatarrhal inflammation of the mucosa of the large intestine; ascites, 
(Jeneral oedema of the subcutaneous connective tissue . Acute pernicious beriberi* 

Mjcbobcwical examination.— The fiber* of the myocardium show a somewhat 
indistinct striation, the longitudinal stria* in particular are hazy and not sharp. 
The interstices between the fibers are ratlier wide; fragmentation and vaouolation 
are occasionally seen. Kidneys: the vessels of both cortex and medulla are 
moderately congested; glomeruli normal, but the lining epithelia of the con* 
voluted tubules of the cortex generally show* a marked degree of cloudy swelling. 



HuproremU: vessel* highly congealed, cell* of the zona fasvioularis highly vacuo* 
fated. Lifter: the parenchyma cells show a moderate degree of fatty infiltration 
and degeneration. The interlobular connective tissue exhibits acute, inflammatory 
foci, eowposed of small, round cells. tip lean normal, pulp spaces densely Ailed 
With blood. Here and there one secs a pigmented malarial parasite; eosinophilic 
colls are very numerous throughout the sections. In the stomach, the duodenum 
and Also in the large intestine the vessels of the mucosa are highly congested and 
the eosinophil?* inmeased, but othejwise the organs are noimal. The eosino¬ 
philic evils arc found in largest numbers in the lower strata of the mucosa, next 
tit the muscularis mucosa. Here are often seen from 30 to (10 eosinophilic 
leucocytes in one field, one-twelfth oil immersion, ocular No. 3; length of tube, 
170 millimeters. The panneas is normal. The tonsils arh hortaal btit in the 
recesses of the crypts there are found a large number of bacilli greatly resembling 
those of diphtheria. Section* from both the crural and the popliteal nerves show 
profound degenerative changes. The latter nerve is more markedly affected. 
Few intact myelin sheaths are visible. The remaining ones are nodular, beaded, 
fragmented, and in u state of complete, foamy or honeycombed degeneration. The 
axis cylindoi* are tiequently iiregular, shriveled, more or less twisted, or entirely 
absent. Tin* neurolemnia nuclei are moderately increased. Inflammatory changes 
are not present. 

So. - Acute pernicious beriberi. Necropsy No. lfif»5, January 3, lflflti: 
Jorge Maduiid, 33 years old, a Filipino prisoner iu Bilibid, suffered slight malaise 
for several days lw*fore his admission to the hospital at about 4 o'clock on the 
afternoon of January UKMJ. At this time lie was very* ill, suffering with rest¬ 
lessness, shortness of breath, palpitation of the heart, ami rapid and weak pulse. 
His symptoms increased in severity and he died at 11.43 p. 111 . 

Altopny January 3, 11100, fou 1 teen hours after death: Body of a strong, well* 
nourished male Filipino about 30 to 40 years old. The skin at the doisum of the 
feet ami at the anterior surfaces ovei the tibia* is slightly ledenmtous. Rigor 
mortis moderate. On section the su]KM‘fleinl wins disehaige a eonsiderable amount 
of dark, fluid blood. The subcutaneous tissues art* moderately cedoinatous, the 
muscle* pale-pink and model atelv moist. The abdominal cavity contain* about 
50 to 100 cubic centimeters of 11 clear. *-1 raw-colored fluid. The pericardium is 
considerably distended ami contains 100 to 150 cubic centimeters of a liquid of 
the same color. The heart is enlarged, paiticularly the right ventricle. Here 
the myocardium measuios from one half to three-fourth* of a centimeter in 
thickness. Both sides of the heart contain much dark, fluid blood besides chicken- 
fat clots. The aurieulo-ventrieuhir opening of the right side is considerably* 
enlarged and easily admits four Augers. Both the pericardium a ml endocardium 
are smooth and the former shows a few. very small petechia*. The myocardium 
aa a whole is rather soft and flabby and of a pale-pink and gi ay lab-yellow color. 
The heart weighs 340 grams. The lungs an* heavy, the pleura* smooth and trans¬ 
parent, showing quite 11 number of jietechiu* und ecchymoseH. On section, the 
lungs are dark, reddish brow* 11 in color, highly congested, and very poor in air. 
The mucosa of the larynx, trachea and bronchi is somewhat swollen, hyper.emie 
and covered with a thin, foamy, slightly blood-tinged mucus. The spleen is con¬ 
siderably enlarged. The capsule is of n dull gmy color, quite opaque, and here 
and there shows circuuisciibed areas of peri-splenetic thickening. The resistance 
of the organ is increased. Oti section, it is found to lie dark, reddish-brown in 
color und very much congested. The trabecula* are very distinct and quite notice 
ably widened. The pulp i* highly congested. The kidnaps are normal in sue, 
grayish-pink in color on the surfaces and dull and somewhat grayish-yellow on 
the out surface. Ureters, bladder, etc., arc normal. Hie liver is somewhat swol¬ 
len, its margins rounded, capsule smooth, transparent and dark, purplish-brown 
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in color. On section the organ discharges a largo amount of dark, fluid blood and 
the surface presents to a moderate extent the picture of a nutmeg liver. The gall 
bladder contains a considerable quantity of dark, greenish-yellow bile, its walls 
arc somewhat (edematous. The mucous membrane of the stomach and duodenum 
is moderately hyperamic but dues not show either petechias or ecchymoses. In 
general, the inf ratines are normal. Pancreas Is normal. The bruin is quite 
(edematous, somewhat bypersemic, hut otherwise normal. The peripheral nerves 
and skeletal muscles show no macroscopic changes. 

Anatomical diagnosis.- -Hypertrophy of the right ventricle, congestion and 
(edema of the tuny*, enlargement, fibrosis and congestion of the spleen, marked 
parenchymatous degeneration of the kidneys, congestion of the liver, hydroperi • 
oardtum, ascites, slight general (edema of the subcutaneous tissues, wdmta of the 
brain . Acute pernicious beriberi . 

Microscopical examination. The myocardial fibers show a moderately clear 
ntnation; here and there may 1** distinctly seen the fine dust-like vacuolation 
of fatty degeneration and the coarse vacuoles of fatty infiltration. Occasionally, 
fragmented fibers are met with. Tbe nuclei are generally sharp in outline and 
well stained. Tbe interstitial eonneetive tissue is slightly increased. In the 
pulmonary sections the vessel* aie all congealed, particularly the interalveolar 
capillaries. There is some increase of connective tissue around the vein* and 
arteries hut the inter-sheolar connective tissue is not increased. Many of the 
alveoli contain granular material, desquamated epithelia, few leucocytes and a 
considerable number of erythrocytes; some alveoli uic completely filled with blood 
III the spleen the trabecula* are widened aud the connective tissue of the pulp 
is increased. A considerable proliferation of endothelial cells of the pulp spaces 
is discernible l^he follicles nre ill-defined. Malarial pigmeut or plasmodia are 
not found, lu the rtnal st chons considerable cloudy swelling of the epithelial 
cells is seen. In the hepatic sections the central areas of the lobules show com 
pletc fatty degeneration and even necrosis of tin* parenchyma cells. Between the # 
lobules small. found wiled subacute infiuimuator^ foci are visible. Tbe inner bead 
of the gastrocnemius shows no minute changes, the striation of the fibres is very 
distinct, the nuclei well defined and well stained; in fact there are no signs of a 
degenerative process. The degenerative changes in the fwrotusal nerw aud 
branches are moderate in degree but are characteristic. There is irregularity of 
the myelin sheath, swelling, rarefaction, and vacuolation. 

Vase No. .1--Antic pernicious benberi. —Necropsy No. 16Hi, January 20, UMJfl; 
Oregorio Flores, 26 years old, a Filipiuo prisoner in Bilibjd, under a death 
sentence, was admitted January 18, 1906, to the prison hospital. He complained 
of weakness and shortness of breath. On admission at 8 a. m. his temperature 
was J?6°,8 C.i pulse, 132; respiration. 32. During the afternoon the temperature 
rose to 37°.5 C. A urine examination on the morning of January 19 showed 
specific gravity 1,018, acid reaction; albumen present in small amount, some 
leucocytes and M'd-blood corpuscle, At 8 p. m. on January 19 the temperature 
was 38° (’. At 8.20 p. in. the patient suddenly died. 

At’TOPtnr forty-eight hours after death: Body of a medium-siml. fairly well- 
nourished native. Postmortem rigor well marked. Post-mortem lividitj over 
the dependent parts of the body and around the neck Nkin somewhat cyanotic. 
On section, a considerable amount of a dark, fluid blood issues from the superficial 
veins. The muscular tissue is fairly moist and of a goes! pink color. The 
muscles of the calves are very soft and flabby. There is no marked opdemn of the 
subcutaneous connective tissue. The abdominal cavity contains a small amount 
of clear fluid, but the pericardial fluid is markedly increased. Heart: The 
pericardium is norma). The epicardiutn, smooth; it shows a few small petechia?. 
Myocardium somewhat hypertrophic, especially the right ventricle. Heart muscle 
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of fair consistency j somewhat grayish-pink but without any signs of marked fa tty 
or lummohymatoua degeneration. Coronaries, highly injected. Weight of heart. 
816 grama. Lungs: the pleura' are smooth. The anterior surfaces of the 
)unga aro rather pale, pitrpliah-pink; the posterior surfaces are dark purple. A 
few subpleural eechymotic spots are noticeable. The lungs are inflated, very 
heavy and highly (edematous. The mucosa of the trachea and bronchi is 
somewhat swollen, highly (edematous, and the bronchial tree contains a consider¬ 
able amount of a thin, somewhat blood-tinged, foamy liquid. Larynx normal, 
with the exception of hypertonia of the mucosa, particularly of the epiglottis. 
Tonsils, uvula, etc., normal. Spleen: somewhat enlarged, firm in consistency; 
on section, dark brown-red. Trabecula*, distinct; follicles, obscure. The kidneys 
are both distinctly small, the right one larger than the other. They are pinkish- 
gray in color; capsules smooth, peeling off easily. On section, their surfaces 
present moderately congested vessels. Relation of medulla to cortex, normal; 
tubules decidedly grayish-white; pyramids quite dark in consequence of vuseular 
congestion. Pelves very sum 11, the left one contains n few drops of a creamy, 
yellowish, purulent fluid. Orotors, normal. Prostate, normal. The bladder 
is small and almost as solid and muscular as a uterus. Its muscularis measures 
almost 1 centimeter in diameter, mucosa likewise thick, corrugated, somewhat 
hypenemic, hut otherwise normal. The organ contains a very small amount of 
turbid urine. The ureters and the testicles aro normal, bill the prepuce is long 
utul its opening is not larger than a small pin head. The skin covering the glans 
penis resembles a delicate mucous membrane. The inner surface of the prepuce 
is covered with desquamated epithelium. The liver is normal in size, capsule 
smooth, external surface somewhat mottled. On sectiou, interlobular vessels 
and capillaries much injected; row's of liver cells, pale gray. Gall-bladder wall 
quite wdcmatouH. Stomach and intestines: normal except that the mucosa of tlic 
small intestine is very hyper,en»ic. Hratn: normal; weight, 1.270 grams. 

Anatomical ihaonokih. 11yd roper ire rdi a m , moderate hypertrophy of the 
myoiHttd\um % subepicardial and subpleural pctochui\ enlargement and oyanotiv 
induration of the spleen: pfnenehymaioiis nephritis , hypertrophy of the muscu¬ 
lar is of the urinary bladdir, congenital phimosis , moderate chronic passive conges¬ 
tion of the lirer. Acute beriberi. 

Microkcoi'Ical examination. In the myoeardium the striaiion of the cells 
is generally very indistinct and in places completely obliterated; fine vacuola- 
tion is frequently seen and fragmentation is very pronounced. There is also 
some increase in the interstitial connective tissue. In the pulmonary sections 
the must marked histological change is found in the alveoli, many of which are 
more or less completely filled eitliei with a giauular, or a homogeneous, eoaguluted 
material, (serious exudate, coagulated by the fixing process). Kotno of the air 
aimers also contain led blood corpuscles. The spleen shows considerable increase 
in connective tissue mid some proliferation of the pulp endothelia. Jn the 
renal tissue the epit India of the convoluted tubules generally show r cloudy 
swelling. The intralobular capillaries of the hefnitie sections are injected, the 
parenchyma eel Is in the central part of the lobule show fatty changes. The 
interlobular connective tissue exhibits sonic small, round cell periportal inflam¬ 
matory areas. In transverse sections of the wall of the urinary bladder it is 
,found that the muscularis is not only very much thickened as u whole but 
that the individual muscle fibers aro considerably hypertrophied, so that many 
measure in length from 200-250 g. Sections of the gastrocnemius show no 
marked changes. The peripheral nerves (the popliteal and ita branches), exam¬ 
ined both in transverse and in longitudinal sections, show advanced degenera¬ 
tion of the myelin sheath, consisting of irregularities, "rosary swelling,’* and 
rarefaction. In places there is loss of the sheath. 
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Ca«e Xo. 4 . - Aoute, pemioiou§ beriberi. Necrop.y No. 1008, February A, 1006: 
Amlree Rabamontano; rmidmv, 840 Oabildo; native Filipino, 10 year* old; 
died quite* suddenly at 11 a. m. February 10, 1006, without any previous illness. 

Autopsy twenty-four hours after death: Body of a'strong, muscular native. 
The post-mortem rigidity is still marked, hut it is lose strong in the upper 
than in the lower extremities Poet-mortem lividity well marked, particularly 
cm the de|iendent parte and around the neck. The fane i« eomewhat puffed* 
the thorax and aide* markedly odematous; however, there is no appreciable 
cedema of the lower extremities. On aetftkte, the superfleial veins diaoliarge a 
large amount of dark, fluid blood. The subcutaneous tissues of the thorax and, 
to a leaser extent, those of the abdominal walls are (edematous. The pericardium 
contains about 300 cubic centimeters, the abdominal cavity about 400-450 cubic 
centimeters of a dear, straw-colored, serous fluid. Heart: The myocardium 
is hypertrophic, the wall of the right ventricle has a diameter of about 0.6 
centimeter, its walls are of a pink color with a few grayish-yellow spots. It 
weighs 340 grams. Lung*: congested, (edematous, increased in consistency* and 
on the cut surface rather dark brownish-red in color. Spleen: capsule very tense, 
grayish-reddish-purple color; out surface, brown-red; pulp, rather firm, does 
not protrude; follicles imd trabeculae, distinct. Kidneys and liver: much con¬ 
gested, somewhat increased in consistency, otherwise normal. Gall-bladder wall, 
highly (edematous; its mucosa swollen. Gastric mid duodenal mucosa, moder¬ 
ately hypenrntic. Otherwise all internal organs noxinal. A aves and skeletal 
muscles show no macroscopic changes. » 

Anatomical diagnosis. — Hydroperimrdium, hypvt trophy of the myocardium, 
mlema , eongestum and cyanotic induration of the lung*, eonipslum of the spleen, 
kidneys, and liver , ascites, oedema of the subcutanum* connective tissue. A cut? 
permetous beriberi . 

Mtcbohcomcal examination show's fragmentation of the myocardium (other¬ 
wise the fibers are perfectly normal), cloudy swelling and fatty degeneration 
of liver parenchyma cells; and subacute interlobular inflammatory foci. The 
imphteal and pnoneal nnms show a minor degree of degeneration of the myelin 
sheath. (The nerves in this very acute pernicious case were removed* handled, 
and fixed with great caie, so that the changes noticed are not due to artefacts.) 

Vase No. 5. — Acute , wet benhert with splenomegaly. —Necropsy No. 1225, 
January 28, 1005: Examination seventeen hours after death in Bilibid Prison 
morgue of the body of Plaeido Rujian, Visayan, 34 years old. The patient had 
been previously working with a gang of prisoners at Fort McKinley. A few 
days before his death lie had been returned on account of sickness to the prison 
hospital. Clinical diagnosis: Wet beriberi . Pulmonary (edema. 

Autopsy. --Body of a strong, weil-nouiished tiati\c, post-mortem rigidity w r cll 
marked; post-mortem lividity present over dependent parts. The skin over the 
entire body is slightly (edematous and pits on pressure. On section the subcuta¬ 
neous tissue discharges a small amount of serous fluid. The muscles are quite pale 
and moist. Both the thoracic and abdominal cavities contain a few ounces of 
slightly cloudy, serous fluid, Pericardium: smooth* transparent, contains a some¬ 
what increased amount of fluid. Heart: somewhat enlarged in all of its dimen¬ 
sions, epiearditim. smooth and Liens pa rent, subepicardial fat very moderate ill 
amount. Myocardium, soft and flabby. Both aurieulo-ventricular openings en¬ 
larged in diameter; the cavities contain chicken-fat coogula and dark, fluid blood. 
Endocardium: smooth, all valves normal, no atheromatous spots in aorta. (<olor 
of myocaidiuin* pale, pink, grayish-yellow', cut surface dull. Weight of heart, 325 
gramH. Lungs: pleural surfaces, smooth, few old fibrous adhesions oil the lower 
lobe of the left side; when inflated, pale-grayish-pink except the posterior surfaces 
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of the lower lobe*, which arc purplish-blue; in general they contain much serous 
fluitl, the lower lobe* much dark blood. Bronchial and tracheal mucosa, smooth 
and pale. Bronchial gland* not enlarged. Spleen very large, weight 010 grama, 
general configuration that of a normal tydecn. Capsule, smooth, tense, not wrinkled; 
in genera), transparent, except over the left half of the upper surface whore it is 
nontransparent, gruyish-whitc, considerably thickened, j’ulp, moderately soft, 
dark brown-rod, cut surface smooth. Trabecula:, quite distinct, broadened; fol¬ 
licles, fairly distinct. Kidneys of normal size, capsules smooth, peel off easily. 
Kxtornal color, bluish purple; cut surface, dark, pinkish-purple; vesta*)*, much 
injected; tubules of cortex grayish-white; pyramids rather pale. Relation of 
cortex to medulla, normal;’pelves, normal; ureters and bladder, normal. Huprare- 
ua)*, small, rather hard, dark brown yellowish. Liver: large, greatly congested; 
externally purplish; on section, brownish-yellow; acini, distinct; interacinous 
connective tissue possibly somewhat increased. Hall bladder and ducts: normal. 
The foitncr (tontains a considerable quantity of dark, greenish-yellow bile. 
/Vnicmia: normal, Stomach and intestine*: normal, with the exception of conshl- 
erahle congestion of the gastric veins and a marked hyperteiniu of the gastric 
mucosa. intestinal mucosa in general fade, except that of the rectum, which is 
somewhat hypenemic. No aimehic ulcerations. Scrotum much distended. The 
left side contains a hydrocele enclosing about 50 cubic centimeters of a straw- 
colored, set mis fluid. On the right side, the testicle is surrounded by a fibrous 
mass about 0.41 to 1 centimeter in diameter. The fibrous tissue is very tough and 
is continuous with tin* tunica albuginea. The testicle contained in this fibrous 
mass is sumII, but uppcuis otherwise normal ami not atrophic. Hrain: the dura 
tnater is quite tense, amount of eerehro-spinnl fluid. large; brain pale but ipdema- 
tnuh, ventricles contain un increased amount of fluid. Otherwise the brain is 
normal. Weight, 1,333 grams. 

Anatomic ai. MAUNOMs. 1 lodetale hypertrophy, dilatation and fatty degenera¬ 
tion of tin nnpH'ardiinn, ode mu of the tuny*, splenomegaly and perisplenitis , 
congestion of the firtr . hydrocele of the left side, ehronie fifposis of the nght tunica 
tslbuyhua, primal unttmtu , genetal . model ute tidrma. Chronic or subacute , wet 
beriberi. 

Smears from the spleen show neither malariivl parasites nor the Lcislimou- 
Donovan bodies. 

Mickohiwic ai. kxamjn \TloN. — Myocardium striatum quite distinct, no well- 
marked evidences of fatty degeneration; fragmentation and segmentation pro¬ 
nounced. Lungs: inter alveolai septa broadened, many alveoli contain considera¬ 
ble granulat ami coagulated scroti* uiati*rial. There i* marked vascular conges- 
tIon. Kidneys: considerable cloudy swelling of urittiferous epitbclia. Spleen: 
much increase in eoiineetive tissue, particularly of the trabecula*; very little, if 
nnv, endothelial proliferation; crowding of the pulp spaces with blood element*; 
moderate amount of pigment, no malarial parasites or Irishman-Donovan bodies. 
The liver in this ease, aside from groat congestion, fatty degeneration of paren¬ 
chyma rolls, an<! a moderate amount of pigment, shows subacute interlobular 
periportal inflammatory foci. The other organs examined (the stomach, pancreas, 
suprarenals, testicles) show nothing abnormal. The popliteal nerve and branches 
show the typical degenerative changes of the myelin sheath and axis cylinders. 

(*ase Xo. tee/, beriberi complicated by malaria. —Necropsy No. 11110, 

May 23, 1903: Kuslaquin Alvarez, a prisoner of Bilibid, 2H years old, native 
Yisnyan. was suddenly taken seriously ill on May 21, 1903, and was admitted to 
the hospital during the night of May 22, with a temperature of 37°,5. The fol¬ 
lowing morning at 8 o’clock bis temperature was 30*.9. He complained of 
shortness of breath and weakness. On examination the pulse was weak, soft, 
44510-3 
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easily compressible, and 100 boats per minute. After the patient Tmd walked about 
the routu for a short time it increased to 141. The heurt’s area of dullness was 
increased downwardly and to the right, amt u systolic bruit could lieat be heard 
at the base of the organ. The lower extremities were somewhat (edematous, the 
skin pitting slightly on pressure. There was no pain complained of in the calves. 
The patellar reflex on the left side was normal, that on the right accentuated. 
On May 22 the condition of the patient becunic worse, the difficulty in respiration 
increased, and the temperature at H o'clock in the evening had risen to 30°. lie 
died at 2.30 a. in. on the next day. 

Autopsy, eight hours after death.« Body of a strong, well-nourished native, no 
deformities, medium weight, apparent age 25 to 30 years. Post-mortem rigidity 
very marked, involving extremities, jaws and the muscles in general. Post¬ 
mortem lividity present in the dependent parts of the body. The lymphatic 
glands are not palpable. On section, the superficial vessel* discharge a considerable 
amount of dark, fluid blood and the subcutaneous connective tissue is fouud to 
la* (edematous; the muscles are quite moist. The pleural cavity contains a few 
ounces of clear, straw-colored serum. Both pleurie show a minitier of petechia*. 
The lungs in general form are normal and of pinkish-gray color. They are 
inflated. On section, tin* bbsul vessels are found to be congested and a large 
amount of watery fluid cun Is* pressed out of the tissue*. The trachea and bronchi 
are normal hut the epiglottis show’s a few petechia*. Hmrt: the pericardium 
contains » somewhat increased amount of clear, serous fluid. The myocardium 
exhibits a few spots of suliepicardial htpiiiorrhugc*; it is of normal consistency. 
Tin* right side is considerably dilated, markedly hypertrophied, and the whole 
heart weighs 3(10 grams. It contains dark, fluid blood and gelatinous clots. The 
muscle is pink in color, with a few grayish-yellow spot**. The coronary vessels 
are tortuous and distended. The ulKlouiinal ea\ity contain* about 300 cubic 
eentimeters of straw-colored. rlear fluid. 'Hie mesenteric and jMist-peritouenl 
glands arc not enlarged. The spleen weighs 540 gram*. It i» very soft, dark 
grayish-purple externally and on section dark brownish-black. The pulp is 
very M>ft and protrudes over the surface. The traU*eulfr And the Malpighian 
Isslics are not distinct. Tl»e liver is normal in size, somewhat increased in 
consistency, surface smooth, externally reddish brown. On section its vessels 
discharge a considerable quantity of dark, fluid blood. The gull bladder, which 
contains aland two to three dozen small, very dark stones, is norma! except that 
its walls are very (cdanmtous. The kidneys are normal in size, their surface is 
smooth, dark grayish-pink in appearance, consistency rather soft, capsules peel 
olf easily. On section the vessels appear moderately congested, the surface is 
vather dull, tubules gravish-whitc. I reter*, bladder, jwinereas, etc., normal. The 
stomach and the intestines show' nothing abnormal. Their mucosa is rather pale- 
gray as far as the stomach is concerned, but hyperiemic in the small and large 
intestines. The brain is normal but quite (edematous. The ventricles contain 
about 30 to 30 cubic centimeters of clear fluid. The |K*riplteral lurres show no 
changes. 

Anatomical diaunomih.- - Dilatation of the right side of the heart, moderatt 
general hypertrophy of the myocardium, tide at a of the lungs ami of the brain, 
moderate general anasarca, acute , parenchymatous nephritis , congest ion of the 
Herr , eolelit hiasis , enlargement, pigmentation, and softening of the spltsab. Acute , 
i ret beriberi (com plica ted. as shown by the microscopical examination, with trstiro- 
autumnal malaria ). 

Microscopical examination.- Myocardium: the filers, aside from fragmen 
tation, show' no changes. The nuclei are well stained and clear cut. Ntriation 
of the sarcoplasm is very distinct. In the lungs, the blood vessel* are dilated 
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and coil gents'll. Hon* ami there the connective tissue of tho intrn-alveolar septa 
m increased. Many of ttie alveoli contain desqunmated colls and granular detritus. 
Ill the spleen tho pulp spaces arc much crowded with rod blood corpuscles, among 
which arc a moderate number of leucocytes. The follicles arc not sharply defined, 
the trabecula* are thin, the connective tissue in general is not increased. Both 
iu tho pulp spaces and in the follicles a considerable amount of extra* and intra- 
cellular dark-brow n pigment is encountered. Parasites of uestivo-aututmial 
malaria are fairly numerous. In the liver, the interlobular capillaries are dilated 
and tilled with blond, 'flic pavetiehyma cells show some fatty and well-marked 
cloudy changes. The most prominent histologic deviation from the normal type 
is found in the inlcrlnhtilar connective tissue. Here we sec u periportal inflam¬ 
matory in tilt ration composed of small, round lymphoid cells, some ordinary 
polynuclear and quite a few eosinophilic cells. Kino, dark, pigment granules 
are se«m all through the hepatic sections while the interlobular foci also show 
coarser pigment granules. In these foci malarial parasites are likewise* encoun¬ 
tered. The renal sections show cloudy swelling of the tubular epithelia, with much 
granular material; otherwise theie me no murked changes. In the stomach , the 
mucosa, which is otherwise normal, shows a moderate cosinophilin. In the mucosa 
of the small intestine veiy large mtml>crs of polynuclear eosinophilcs arc present. 
Them* evils ate found thioiighout the mucosa; they extend into the muscuhiria 
mucosa* and into the suirounding, loose connective tissue. The popliteal nerve 
and its branches show Imt a \ery moderate degm* of degeneration of the myelin 
sheath, but some is undoubtedly present. 

Vase \o. 7. Aeuit bnihvri complicated bp matarut . Necropsy No. 1(574, March 
7, Won* Post-inortern examination at St. Paul’s Hospital on the body of Okumura 
Kakmso, a Japanese, Itf to 20 yeuii old. This man had been under observation 
while sick at the hospital for two or three days. Absence of the patellar reflex, 
paresis of the lowei extremities and dyspnoea had been noted. A blood examina¬ 
tion showed malarial parasites of the a*«di vo-autumnal type. A few ova of 
unetnaria dnodenale were found upon examination of the stools. Clinical ding- 
nos is, beriberi complieaUd bp malana. The putiont died March 0 at H.ttO p. m. 

Attophy.- Twenty hours after dent It: 'I’he Iwstv is that of a woll-devoloi>cd, 
rather strong Japanese, well nouiished, no anomalies. The anterior tibial sur¬ 
faces of the legs show n few. shallow cicatrices, Rigor mortis , w r ell marked. 
Posterior surface of the ImmIv shows extensive areas of livhlity. The important 
lesions observed may Is* summarized us follows: The pericardial fluid is increased, 
the heart is hypertrophied, and tho wall of the right ventricle has a thickness 
of from 0 to S millimeteis. The consistency of the myocardium is normal; the 
color is pink, with a few yellowish spots. The lungs are cpdematous, hut other¬ 
wise noimal. The spleen weighs about 450 grams. It is dark, purplish-gray 
externally, and on section, of a light-reddish-brown color. The pulp is very soft 
and protrudes over the cut surface. Follicles ami trnlieoube are not easily 
distinguished. The tieei is large, swollen, grayish-pink iu color with numerous 
yellow dots. On the cut surface it is dull gravish-pink and the veins discharge 
u considerable quantity of blood The kidneys me normal in size, the capsules ]»eel 
ofl* easily, ami the cut surface shows a peculiar rose or pink color. The mucosa of 
the sf on in eh and duodenum is moderately hypenemie. Otherwise the internal 
organs are normal. No unciuarin are found in the small intestine. 

Anatomical waonohik.- Moderate hydropcricarditrm , hypertrophy of the mpo - 
medium, vtUmu of the lunps , enlargement , eonpestion and softening of the spleen, 
hyperemia of the kidneys, congestion, fatty and parenchymatous degeneration 
of the fiver . hyperamia of thi gastric and duodenal mucosa, acute pernicious 
beribori . 
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During Out jh»h1 •mortem examination, two agar tubes were inoculated from 
the cerebrospinal fluid obtained by puncture wit it a uteri te syringe at the third 
lumlmr vertebrae. Another tube wan inoculated from the heartV blood and pieces 
of the wall of the stomach and of the duodenum with some gastric contents 
were placed in a Husk containing several hundred cubic centimeters of alkaline 
bouillon. The Itoiijllon was then heated to 80* t\ anil kept at that temperature 
for about ten minuter. It wan then wtoled in the refrigerator and subsequently 
inculiatfHl. <Experiments with these cultures are reported above.) 

MiCBOseorirAL r X A m f .n atiox . — The myocardial fibers are a little hnxy in stria- 
tiou and here and there finely vacuolated. Fragmentation is pronounced. Tlie 
sptcntc see turns si low some increase in connective t inane, eonaiderable endothelial 
proliferation, and pigment, and a number of malarial parasites. Pigment 
and malarial parasite* aie alao found in the liver sections which also show some* 
wliat extensive acute inflammatory interlobular foci. There in aome granular 
degeneration of the parenchyma cell*. The sections from the stomach and if ho* 
df'Hutn allow nothing abnormal. Thom* of the nerve* reveal advanced degenerative 
change*. 

Case \o. H.— Nubaeute, ire/ beriberi. •• Necropsy No. (M3, March 7. 11*04 (history 
kindly furnished by Dr. (i. B. Cook) : Antonio Ybalio, a Filipino, policeman. 30 
yenr* old. Previous history: Patient was ill in Civil Hospital from January 
17 to 30, 1004. and wan treated for anuehie dyHcntery. At this time be com 
plained of insomnia. pain in the abdnmeu, -light cough, and model ate fe\ct 
(37 r '.7). There wan no anasarca present. Amielar and ova of TriehocrphatuH 
dispar were found in his stools on •January 18. Treatment with quinine evienmta 
was instituted, undei which he improved, leaving the hospital on •January 30, 
1004. Tlie rcpoit of the stool examination at this time was negative foi arnicine. 
f’resent illness: On February 28, 1004. he again entered the hospital stating 
that he hud not lieen well since hi* illness in January, hut during thi- time had 
become weaker and weaken*, swelling of hi- legs had developed, and lie had suf» 
fered, in addition, with pain in the abdomen, anorexia, dyspmoi, insomnia, dif 
ticulty in locomotion, and constipation, llis teuipeiaturc was subnormal through 
out his present illness until just liefore he died. when it registered 87.7*. 
Physical * summation: Expre—ion heavy, face swollen, inspiration labored; 
general anasarca especially marked in feet and legs; iihdomeii, distended ami 
painful on pressure. Pain was elicited on pressure over tibia*. Ape\ boat, 
forcible and displaced to lc*ft of normal |Misition about 2 to 2.5 centimeters. A 
double mumuir of a blowing character entild lie heard most distinctly at the 
apex. The reflexes weie not tested. Course of illness and treatment: On admis¬ 
sion he w r as given Licj. jiotass arson, pits. <1 three times daily, nourishing 
diet, ami a cathartic »t inagnesiiun sulphate when neeessaiy. Ou March 1 
the urine examination was a* follows: Specific gravity, 1,023: acid: small 
amount of alhunien; urea. 20 40 grams per liter; sediment slight. u*iy rnnny 
hyaline and a few granular easts. After receipt of this re|M»rt the diet was re¬ 
stricted; Fowler’s solution omitted and infusion of digitalis and lithium citrate 
given. Him condition steadily grew worse and he died on March 4i, 1004, at 11.30 
p. m. 

Autopsy fourteen hours after death: Body of a well-developed Filipino, atsnit 
35 to 40 yearn old. Post-mortem rigidity' and lividity well marked. The 
integument is quite icdematmiH, particularly* over the abdomen, tlie anterior 
surface of the legs and at the dorsum of tlie feet, wheie the skin pita on 
pressure. The sciiituiu i» icdematous and swollen to about two to three times 
its normal sixo. On both legs and forearms small, symmetrically pla<x*d pin¬ 
head sized petechia* nix* visible. The sclera* arc somewhat icteric. On section, the 
veins discharge a considerable amount of dark, fluid blood. The sulieutaueous 
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connective tiiwuc in (edematous, in places even gelatinous. On owning the 
apiiiitl canal and the cranial cavity, the dura is found to lie tense, the amount 
of cerebrospinal fluid increased. The vessels of the pin-arachnoid are injected, 
nnd the hrnin itself in rather (edematous; fluid in the ventricles is increased; 
otherwise, the brain and the cord are normal. The thoracic as well as the 
abdominal cavity contains a moderate amount of clear, straw-colored fluid. 
Pericardium: smooth, glistening, translucent, distended by an increased amount 
of clear, serous fluid; probably tlnee to four times as much us normally found. 
The henrt is large, soft, and flabby; dimensions, lfi cenfimeters from base to 
apex, 12 centimeters from side to side, 7.5 centimeters from before to Imckward. 
Visceral jicrieardium, smooth: coronary veins much injected, deep-bluish*purple 
in color; both auriciilo-ventricular ojieiiings somewhat enlarged. Aurieulo-ven- 
tricular valves oil right side not quite competent. Endocardium, smooth except 
fiver the aortic valves. These arc markedly thickened, somewhat nodular, and 
slightly retracted toward their peripheral attachment. However, there are 
neither Joss of substance nor any adhesions, beginning of aorta, ntlier* 
onmtouM. flinty*: adlierent by old fibrous adhesions, which are difiicult to 
HtqMtrate. Adliesions present at the apices as well as at the diaphragmatic sur¬ 
faces. Purplish-gray in color at the upper lobes, quite deep purplish at the 
lower ones. On section, much blood and (edematous fluid escapes. The lower 
lolies in particular contain a considerable amount of dark, fluid blood and very 
little air. Tin* bronchi contain frothy mucus. Mucous membranes of trachea 
nnd bronchi, somewhat injected and swollen, Spleen: 10 l»y 8 by 5 centimeters. 
Capsule, oil the whole, smooth though slightly wrinkled; pinkish-red; on section, 
dark-blown. Truliecuhc, well marked; pulp, fairly soft, somewhat protruding. 
Kidneys: 11.5 by 0 by 5 centimeters; pinkisli-mldisli-piirplc; uftPT removal 
of capsules, which strip off easily, ureas of a more giu>ish color ure seen. On 
section, cortex ,’l to ft millimeters; vessels, injected; tubules, grayish-yellow'; 
pytuiuids, daik hiownisli rod, much injected. Mucous membrane of pelves, 
smooth; supraremils, swollen, enlarged, quite soft, dark-purple ill color. Liver: 
rather small, pinkish-gnu: capsule, smooth, translucent; center of lobules 
appear as rather |ut)e, *diinv grayish uieas. On section, color is in genciul rathci 
dark pink-purplish mixed with grayish yellow. Vessels contain much dnrk blood. 
Hall bladdet : distended with turbid, daik gieon bile; mucous mem bran cm, smooth, 
mi stones. /Voirrww; large, rather soft; otherwise normal. Stomach: serosa 
smooth, shining, turnspit rent *» veins much injected, paitienlarly those radiating 
from the lesser curvature; gastric mucosa thrown into prominent ruga*, much 
congested, of a pale, pink color with a hue of purple. Oesophageal mucosa, 
likewise, though more moderately, injected. Intent wen: the serosa is markedly 
injected over the whole length; the process is more marked in tin* serosa of the 
small intestine. Duodenum: mucosa, somewhat swollen; vessels, injected, pink¬ 
ish-red in color. The mucosa of the jejunum and ileutn is likewise injected, 
though less than that of the duodenum. lVyer’s patches distinctly swollen. 
Appendix, normal. Large intestines, practically normal except slight iujection 
of the mucosa. 

Anatomical MAorvoHiH. -dlydiopericardium, dilatation and hypertrophy of the 
myocardium, chronic endocarditis of the aortic valves, atheromatosis of the aorta , 
congestion awl ivtlnna of the lungs. hyycnvmia of the gastric and intestinal 
mucosa, parenchymatous* degeneration of the kidneys amt liver, enlargement and 
chronic congestion of the spleen , hydrothorar, ascites, general adema of the 
subcutaneous connective tissue. Subacute, net beriberi . 

Microscopical examination.— Myocardium : striation of fillers in places com¬ 
pletely lost; fine and coarse vucuolntioii; granular degeneration very pronounced; 
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fragmentation well marked In tome place*; many poorly stained nuclei* Pul¬ 
monary alveoli contain much granular material; interalveolar capillarta, dis¬ 
tended and densely filled; peribronchial and peiivascular connective tissue some¬ 
what increaaed. tiplecn: increase in connective tissue, considerable; proliferation 
of pulp cndothelia. Kidneys: tubular epithelia allow cloudy swelling of a 
moderate degree and extent. Here and there, granular material in tubule*. 
Otherwise, no changes. The liver in some parts shows great congestion of intra¬ 
lobular capillaries with fatty and granular degeneration, necrosis of parenchyma 
cell* and interlobular, subacute inflammatory foci; in other parts, an advanced 
necrosis and atrophy of parenchyma cells of the central aieas of the lobules is 
seen* The gostne and intestinal mucosa, aside from vascular congestion, shows 
no tiiurked changes. The popliteal nerve and branches show advanced degener- 
ative changes and a marked increase in the netirolemina nuclei; however, no 
inflammatory changes of any kind are present. 

Case Xo. IK—Nuba cute, u'H beriben .—Necropsy No. 1530, November 17* 1003: 
Agaton Caber, 24 years old, male Filipino, primmer at Hitlliid, died November 10 
at midnight. 

Aittojpny twelve hours after death: Ik sly of a strong, young mule Filipino. 
Post-mortem rigidity and lividity veil marked. The whole surface of the body 
is (edematous; this is most marked at the lower extremities, where the skin 
pits on pressure. On section, the siilsmtaneoiis areolar tissue discharges a consul 
crable amount of a clear, serous fluid. The muscles an* moist and of a rather 
pale-pink color The pericardium is smooth and shiny, tensely expanded, and con¬ 
tains an increased amount of clear, amber-colorcd pericardial fluid. The hrarf is 
moderately enlarged. There is hypertrophy with some dictation of the light 
ventricle. Both sides contain chicken-fat clots; the tricuspid opening is somewhat 
enlarged. The endocardium and the epioardiuin are smooth nud otherwise normal. 
The myocardium is of very fair consistency, dull-palc-pink in color. The heart 
weighs 340 grams. Lungs: The pleura! much contain an incieased amount qj 
cleur fluid; the pleura* are smooth, they show a very few' small. *uxbp)miral 
jietechite. In geneial, the external color of the lungs i* of a pink-purple, 
except on the posterior surface of the lower lobes, where the color is a deep 
bluish-purple. The lower Jols**, on section, discharge much dark blood; the 
upper ones are very (edematous. The pulmonary tissue is comparatively |»oor 
in air. The bronchial glands are noitnnl, the bronchi contain n considerable 
amount of a thin, foamy fluid. The spleen is enlarged to about twice its normal 
sloe; capsule, of a steel-blue color, very tense. The pulp protrudes slightly on 
section. It is moderately soft, and much congested; trabecula*, enlarged; fol¬ 
licles, fairly well visible; eolor, dark-brown. Kidneys, normal in *i*e; capsules, 
smooth, pink-purplish with grayish-yellow mottling. On section, tubules grayish- 
white, vessels moderately injected; relation of medulla to cortex, normal; pelves, 
normal, capsules peel off easily; supra renal*,’ small, axlemutouH, quite intensely 
pigmented; bladder, etc., normal. tUomach and duodenum t serosa slightly 
hyperwmic; mucosa, markedly so, otherwise nothing abnormal. Jejunum and 
tleum, serosa and mucosa hyperamic, intestinal wall as a whole somewhat 
(edematous. Large intestine, normal. The peritoneal cavity contains a consid¬ 
erable amount of clear, straw-colored fluid. The Itvcr is somewhat swollen; 
capsule, smooth, tense, dark-purplish-blue. On section, liver lobules indistinct, 
yellowish mottling. Vessels discharge much dark fluid blood. Brain, ttxleuiatous, 
otherwise normal. Weight, 1,385 grams. 

Anatomical diagnosis. —Moderate hypertrophy of the right side of the heart, 
oedema of the lungs, moderate fatty degeneration of the kidney and liner, 
enlargement of the spleen , hyperamia of the gastric and intestinal muwsa, tpdama 
of the brain, general moderate anasarca. tfubacute, wet beriberi. 
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MkwmicopIcaX' examination.-- The myocardial fibers allow a fairly distinct 
etrfttttion and some fine, dust-like vacuolation. Nuclei, well stained, fragmenta¬ 
tion present to a moderate extent, interstitial connective tissue somewhat in¬ 
creased. The pulmonary interalveolar capillaries and the vessels of the lungs in 
gatiaral are congested; the alveoli partly filled with a cellular and serous exudate; 
the peribronchial connective tissue here and there somewhat increased. In the 
spfrm the connective tissue is much increased and the pulp spaces are crowded 
with blood cells; outlines of follicles, indistinct. The tubular epithelia of the 
kidneys show' cloudy swelling and fatty degeneration, but In genera! only in 
moderate degree. The hrpnhe section* show congestion of the intralobular capil¬ 
laries, fatty degeneration of the cells in the center of the lobule and interlobular, 
periportal, sulweute, inflammatory foci. A pionouneed eosinnphilia is found in the 
mucosa of the stomach and of the duodenum. The degenerative changes in the 
popliteal nerve and its branches arc well advanced. 

Case A o. JO.- -Hu bit cute beriberi cvmplu'ated with malaria and amwbiasis .— 
Necropsy No. ItUM, February 1, 1IMNI (history kindly furnished by l)r. (J. H. 
Cook). Donoso Cor oil cl, a native Filipino of 45 years, light-house keeper in 
Manila Hay, assumed the duties of his (smitten some time in December, 1005. 
Seven days after going to wotk in the light house (according to the statements of 
the patient, who appeals to be quite dull mentally) he became sick, but remained 
in the light house for three more weeks, when lie finally entered the Civil Hospital. 
On admission, patient could not walk on account of partial paralysis of the legs; 
his expression was heavy and he complained of pain in the abdomen; lower 
eyelids, puffy, and lowci extremities, uhIcii in toils, pitting on pressure. Pulse, 
114, apex Wat displaced outwaid und downward, the second sound at the apex 
is prolonged and the second pulmonic sound is accentuated. There is visible 
pulsation hi the uppci epigastric region. 'Die patient complains of pain in the 
abdomen and in the muscles of the logs und forearms. There is decided pain on 
pressure of the calves. The legs arc moved slowly and with difficulty, extension 
of the feet and legs is weak; then* is no ankle or wrist drop; the patellar letlexe* 
are absent. On admission, the temperature legistered 38.5°. Afrtivo autumnal 
malarial parasites weie found in the blood and uimebte in the stools. On Januury 
2fi the patient was examined liy the writer, who found all of the more typical 
symptoms of subacute, wet betiWri. Some of the blood of the patient was drawn 
from the median cephalic vein and used tor incubation and foi animal experi¬ 
ments deported above). The patient died Feliniaiy 1, IfiOfi, at 4.20 a m. 

Aitopny four,hours after death: Native Filipino of medium si/e and good 
nutrition. Postmortem ligidity marked; postmortem lividity, Wginning to 
show' on dependent |M>itions of the body. The doisum of the feet and of the legs 
is slightly aslematoiis. On section. Hie superficial veins discharge a considerable 
amount of dark, fluid blood. The subcutaneous connective tissue is slightly 
(edematous. The pericardium contains aliout 100 cubic centimeters of a clear, 
straw colored serum; the pleural and the abdominal cavities, each several hundred 
eitbie eentimeteis. The heart is considerably ciilaiged in all of its dimensions. 
The right auriculo-ventricular opening admits five fingers; the myocardial wall 
of the right voutricle measures 0 to 7 millimeters in thickness. The left uurieulo- 
ventriciihtr owning admits three fingers, and the myocardium of the left side is 
likewise hypeitrophic. Epicarditim and endocardium, smooth and otherwise nor¬ 
mal. Myocardium of fair consistency, but pule yellowish-gray. Papillary muscle 
of left side considerably hypertrophied. Lungs: collapsed, poor in air, hound 
down by some old, fibrous adhesions; externally, grayish-pink with some 
purple in the lower and (josterior parts. They are found to W rather dry 
ou section. The bronchi contain a rather thick, foamy liquid; the mucosa is pale 
and not swollen; the bronchial glands are normal. The spleen is enlarged to 
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about twice the normal size; it in soft, intensely congested, dark brownish* 
black; follicle* ami trabeculws, distinct. The kidneys are normal in alee, rather 
firm in consistency, pinkish-gray externally; capsules, smooth, peel off easily. 
On section, tubules, grayish-white, slightly cloudy; vessels, congestedj pelves, 
normal; ureters, bladder, etc., normal. The mucosa of the stomach Is slightly 
hyperaunic at the apices of the folds; that of the duodenum is likewise hyper* 
while. The ducts of the gall bladder are open. I Acer: swollen, tense, grayish-dark 
in color; on section, brownish-yellow. The imicusu of the rectum and colon 
is hyperteinic and shows a lew shallow ulcerations; otherwise, normal. 

Am atomical diagnosis. —Hydro pericardium , hydrot hortut, anvil cm, hypertrophy 
of the myocardium and dilatation of the right heart ; conges turn. hypertrophy and 
pigmentation of the spleen, parenchymatous degeneration of the kidneys and 
hrer. Hyperamia of the gastric and duodenal mucosa; amoebic uU'cration* of 
the large intestines.. Nufnuwtr, met beriberi. 

Microscopical examination. —The myocardium shows an indistinct striation, 
fine, with a coarser vacuolation here ami there, fragmentation and segmentation 
uud stmic increase in connective tissue. The pulmonary sections show no piu- 
nounced changes. In the spleen, n considerable amount of pignietit and a mmlerate 
number of malarial parasites are seen. The renat sertion* exhibit considerable 
cloudy swelling of the uriniferous tubules, in the liver there is found ranges lion 
of the intralobular capillaries, cloudy swelling and fatty degeneration of pnren 
chynia cell* and interlobulur, peri]«ortaI, subacute, inflammatory foci, 'Hie 
stomacb and the duodenum do not show any particular changes. In the largo 
intestine there are erosions ami ulcerations with leucocytic infiltration of the 
mucosa. Amador, however, wvre not discovered in the section* examined. Tin 1 
degeneration of the peripheral nerves is very pronounced, there lire irregularities, 
headed swellings, honeycombing, and sometimes a complete. loss of the myelin 
sheath. 

Case No. tl.—Chronic, dry htriben. —Neciopsy No. Ml7, January ID, IfiOfi:, 
Evaristo Itivern, a 35-year-old Filipino, a prisoner at ililihid, was admitted to the 
hospital on January 5, IlKMi. lie had 1 asm suffering for some lime from indefinite 
symptoms and from muscular pains with some disturbances of motion. His ease 
was first diagnosed as muscular rheumatism. Later on, absence of patellat reflex, 
enlargement of the heart toward the right side and other symptom* suggested the 
diagnosis of beriberi. On January 18, 1900, at 8 it. m., the patient exhibited a 
subnormal temperature of 35.1", the temperature at noon hail risen to 341.3 0 ; 
pulse 80, respiration 38. At 1.30 p. m. the patient died in syncope. 

Autopuy twenty-two hours after death: Body of medium-sized, normally devel¬ 
oped native, about 30 to 40 years old, poorly nourished, itigor mortis: moderate. 
Post-mortem lividity well nmikcd ou the dependent parts of the body. The 
surface in general is moderately cyanotic. On section of the IkkIv, the superficial 
veins discharge a considerable amount of dark, fluid blood. The muscles are 
I tale-pink, not very moist. The lymphatics are norma). The pleura* of the 
lungs are smooth. The lungs are infiatod and of a very pale-pink color except 
in the dependent purt where they are light-purple. They are highly otdetnatoua 
and on section a large amount of watery, foamy fluid escape*. The heart i» 
markedly enlarged, it weighs 370 grams; the hypertrophy is particularly notice¬ 
able in the right ventricle which is «1«n considerably dilated. Its wall has a 
diameter of alswt 7 to 8 millimeters. The chambers contain a considerable 
amount of dark, fluid blood, and in addition chicken-fat dot*. The myocardium 
i* of fair consistency and of a pale, gray-pink color. There are no evidences of 
marked fatty degeneration. The pericardium and endocardium are smooth; no 
eechynioKCH or petechlae being present. The intestinal serosa is rather pale, but 
translucent; appendix, normal. Mesenteric and po*t-)»eritofieal glands somewhat 
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enlarged. The spleen in slightly enlarged, moderately indurated, dark, ftteel-gray 
externally and on ftM*tion, dark brown-red. The pulp in quite Arm, the trabecula* 
widened and the follicle# not very diatinct. The Ihw ih Homcwhat increased in 
alee, swollen and of iitcrenaed eonwiatency. It# capmile ia smooth, transparent 
and translucent. Externally, the organ i« of bluish-purple color, with numerous 
yaNow streaks end dots visible through the capsule. The cut surface presents 
the typical picture of a nutmeg liver, (tall bladder and gall ducts normal. 
Kidney*: normal in siase. Capsules, smooth, peeling off easily; external color, 
pinkish-blue. Consistency of these organs increased. On section, the blood ves¬ 
sels are found to be moderately congested. Tubules uie decidedly grayish*white, 
the pyramids an* moderately congested. The <gastrointestinal tract is normal 
except that the mucosa of the small, as well as that of the large intestine, is 
much congested, so that the veins stand out very prominently. The congestion 
is best marked in the first pait of the duodenum. On dissecting out the popliteal 
nerve and its branches on the left side, it is found that tlie sheathes show numerous 
ecchymoscs. Such ecehymotie spots also extend into the substance of the gastroc 
ncmius muscle. The muscle# of the eulf iu general are very fiabby, and of a pale, 
grayish-pink color. The brain is very pale, the ventricles contain a moderate 
amount of fluid ; otherwise, the organ is normal. Weight of the brain, 1,105 grams. 

Anatomical iijaqnohib. Hypertrophy of Ike heart , jsirticutarly of the right 
re utricle . ortictna of the lungs, chronic cyanotic induration of the spleen , congestion 
and jmrenchyttwtouH degi no alum of the kidneys, chronic passive congestion of 
the lircr , congestion of the internal mucosa, ecchy smses into the sheath of the 
left popliteal nerve and branches , generaf anainut, chrome , dry beriberi, 

MirnnMurtCAi. kxamination.—T he noteworthy changes found in sections of the 
various organs ure: Myomrditnn, no nuuked microscopic changes, except a mod¬ 
erate increase in the pcrinucleai pigment. Nplecn, considerable increase in the 
connective tissue of the trabecula* and of the pulp, some proliferation of pulp and 
endotheliu, crowding of the pulp s|Mices with crvlhroc>tea; follicles, \cry indistinct 
and ill-defined. Hidings, cloudy swelling of epitheliu of uriniferous tubules; 
fibrosis and obliteration of some of the Malpighian tufts; however, no general 
increase of connective tissue; fairly numerous hyaline easts in the tubules. Liver, 
great congestion of the liitralohulai capillaries, atrophy and fatty degeucration 
of the parenchyma cells in the center of the lobule. Some round cell infiani- 
nmtory infiltration of the interlobular connective tissue, i SiiKtrocnciniiiM (inner 
head!, some of the muscle fibers have lost both transverse and longitudinal stria- 
tion and an* swollen and almost homogeneous: however, others are perfectly 
normal in appearance. Hophteul nerve and branches, the degeneration of the 
myelin sheath and axis cylinders is well advanced. 

SYMPTOMATOLOGY. 

(’I ini ail tif/ns of the disease .—From a clinical standpoint, beriberi may 
be divided into three main types, namely—the acute pernicious, the wet 
or (edematous, and the dry or atrophic lieril>eri; however, this classifica¬ 
tion is somewhat arbitrary. A rudimentary variety of the disease, in 
which the symptoms are so mild that medical aid is generally not sought, 
also frequently occurs in addition to these three well-defined types. 
Malaise, weakness of the lower extremities, and increased heart heat on 
slight exertion are usually noticed in these eases. These symptoms may 
speedily and spontaneously disappear, or they may inerease in intensity 
and then lead to one of the well-defined severer types of the disease. 



In tho acute, pernicious form, the onset of the symptoms is generally 
rapid. Tin* patient becomes ill, apimrently without premonitory symp¬ 
toms. A feeling of oppression develops in the chest, dyspnoea, forced 
respiration, evidences of great venous congestion, fretjuent vomiting, and 
the signs of rapid heart failure appear and death finally supervenes. 
The different typos of beriberi have lw*en described by observers from 
all localities where the disease is prevalent, hut they vary in their 
predominance. 

A. IMolm* recently oWrwul a number of cases of beriberi in Carman West 
Africa iKamerun); they were all of the acute, |»ernieimis type, enditip fatally 
within from twelve to forty-eight bourn. However, he state* that Lick tenlx*rg 
previously had seen subacute and chronic eases in the same territory. IMelin’* 
cases, with one exception which was complicated b\ iimlariu, never showed any 
elevation of temperature; they were characterised by dyspnteti. forced, frequent 
respiration, \ioletit action of the heart, small, easily <simpressible, rapid pulse, 
muscular weakness, and violent vomiting. Death occurred from of 

the heart after the pulse had become imperceptible. 

Both the ex'dematous and the atropine types generally develop in the 
same manner. Preceding the actual outbreak of the disease there m a 
period of malaise, during which a dull pain in the stomach, lack of 
apfietitc, and a heaviness in the lower ext nullities and occasionally in 
the upper ones are complained of. 

Wright believes that the incubation period of beriberi i* between ten 
and fifteen data, although extreme paralysis and the other more marked 
effects of the virus may not manifest themsches until some days ftftej 
the first demonstrable symptoms of nerve* lesions have occurred. One 
of tho earliest symptoms usually referred to by the patient, is palpitation 
of the heart on slight exertion; next, pain in the legs is frequently 
noticed, particularly in the cahcs, which soon become tender on pressure. 
Later, the gait becomes unsteady; the patient walks as if it were difficult 
for him to lift his feet from the ground, as indeed it is, the effect being 
such that this gait has not improperly been compared to that of a man 
walking in soft and very sticky clay, or to that of a man heavily dressed, 
who has lieen in the water and whose clothes are weighted by tin* 
amount of fluid absorbed. At this stage, in wet beriberi, an < edema of 
the lower extremities is generally noticeable. It in particularly well- 
marked over the anterior tibial region, over the dorsum of the feet, and 
around the ankles. In these places the skin pits on pressure. In the 
dry form there may be slight (edema at an early period in the disease, 
but this is not well marked and is only transitory in character. The 
lower extremities in this variety, instead of being swollen, become more 
and more emaciated, the muscles become atrophic, and often indurated 

Die ucutcn Infektionskrunklieiten bei dt*u Negerii tier llq mi termini 
Klisten Westafrikn*. Virchow'* Archw, < IfNlH>» 174, Supplement {Beriberi, 
P. til). 



751 


and contract**!. Together with the* disturbances of locomotion, those of 
aciutation Himultancnuid.v develop. Hypu'sthesiu of the lower extremi¬ 
ties in the mortt common form of disturbance of sensation in beriberi. 
It generally begins on the anterior, or external, surface of the legs ami 
frequently extends to.the dorsum of the feet and toes. In other words, 
it is found in the regions supplied by the peroneal and saphenous nerves. 
Accompanying hypiesthesia, then* is a subjective paresthesia. If the 
skin of the patient is touched with a soft, camels-hair brush, he has 
the sensation of paper intervening between the skin and the brush. The 
intensity and the extent of such sensations not only vary in different 
individuals hut also at different periods of time in the same one. These 
disturbances have a tendency to extend upward from the feet and legs. 
In the severer cases, the upper extremities are similarv affected. The 
face is rarely involved, but occasionally disturbances in sensation are 
found around the mouth. True umrsthcsiu is rare, as is also hypenes- 
thesia. The interferences with motility generally begin as a sensation 
of weakness in the legs, which is first noticed in the calves and later 
on in the thighs. After these changes have endured for some time, 
atrophv generally manifests itself, or it may appear even before distinct 
paralysis becomes oh\ious. I sually, the anterior, sharp edge of the 
tibia becomes more prominent, the calf thin and flabby, and the thigh 
gradually emaciated. When more or less contraction is associated with 
the atrophy, the foot assumes ail equinovarus position. In severe eases, 
similar changes occur in the upper extremities. Paralysis of the lower 
extremitit's is much more counnou than it is of the upper ones, but in 
the severest east's both feet and hands, including the toes and 
fingers, may he* paralyzed. In such instances the hands and lingers may 
occasionally be more affected than the feet. In the gravest types neither 
the hands nor the fingers tan In* flexed toward the dorsum, and we 
have complete wrist drop, as is the case in lead poisoning. 

The electrical excitability shows various degrees of change, from a 
simple diminution to complete degeneration reaction. According to 
K. Miura,™ one can predict the result of the electrical reaction from the 
position anti movements of the foot and toes. 1J the foot can easily be 
moV ed on the ankle joint, one finds only a diminution of electrical 
excitability. If the toes, but not the foot, can be flexed dorsall.v, we 
encounter only a partial degeneration reaction, but if neither the foot nor 
the toes can be moved voluntarily, then it is complete. Paralysis of 
the diaphragm and of the intercostal muscles occurs only in the severest 
cases. Other nerves, besides those of the extremities which are so 
profoundly affected in beriberi, are also more or less frequently involved. 
Paresis of the muscles of the larynx is by no means rare; in fact, it is u 

W K. Xfiurn: Notir.cn zur Symptomatology dcr Hcriberi. Cmtralh . fur Vne 
ruloyic* efc., Tokyo, April (1005), 6. 
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very common occurrence in beriberi to find change* in the voice, such 
as hoarseness and more or less complete aphonia, Paresis of the fapiftl 
nerves and of the nerru* abttucrn* has occasionally been observed, as 
have also disturbances of the optic nerves* manifesting themselves by 
central scotoma, and in rare eases by amblyopia. Among the late symp¬ 
toms of beriberi, which in the advanced disease frequently became quite 
prominent, are contractions of the muscles, particularly of the gastroc¬ 
nemius. 

If an early examination, lioth in the hypertrophic and in the atrophic 
dry types, lie made, the following symptomatology may be elicited; 
the pulse is generally rapid, somewhat irregular, rather weak, and 
easily compressible. l T pon exertion, which may even be so slight as the 
act of sitting up in bed for examination, the pulse rate increases SO to HO 
treats a minute. At times, quite early in the course of the disease and 
frequently later, after if has existed for several days, the ajwx of the 
heart is found to be displaced upward and outward and the area of 
visible heart beat to be enlarged. Percussion shows an extension of the 
area of heart dullness toward the right and frequently even to the right 
of the sternum. Where there is hypertrophy of the left \entriclc the 
area of dullness is also increased to the left. Auscultation at the apex 
of the heart frequently reveals some changes in the systolic sound, but 
the most common alteratiqn observed in beriberi generally is a marked 
accentuation of the second pulmonic sound. At times a definite, systolic 
bruit may la* heard at the apex; frequently a reduplication of the 
second sound both at the aj>cx ami at the pulmonary valve* exists. A 
considerable number of oases of lieribori also reveal a musical sound 
which may be heard over the crural arteries as was first prominently 
pointed out by M. Miura. 4 " Tins observer in some cas<»s reported the 
sound to be audible even at a distance of several feet from the vessel. 
In the early stages of beriberi, sometimes up to the sixth or seventh day 
of the disease, the patellar reflex is increased ; then a diminution develops, 
and finally it becomes entirely absent. liven in cam** whieh terminate 
favorably, the absence of the jMtellar reflex may last for a long time and 
may still be noticeable after the disturbances of locomotion have dis¬ 
appeared. When the knee jerk begins to rcapjicar, it then generally once 
more becomes temporarily acecntuat^l, finally returning to the normal. 

Durham makes the following statements with reference to the patellar 
reflex in beriberi: 

Too little notice is, I think, taken in most books of the preliminary exagger¬ 
ation of the knee jerk, which w» commonly precedes the loss thereof. Whether 
the knee jerk is ever lost without a previous stage of increase I am not able 

*M. Miura: Per diastalisohe Arterienton. Zrttwhr, d, Mediz. f?e#r. zu Tokyo, 
dan. (1801), and Milthvil, d. mvdiz. Fakultiit, Vnir . zn Tokyo (1808), No, 2, 
4,71. 
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to *ay, but uhoervation* of a nutnlwr of patients showed that, given the increase. 
It may remain and never disapi>ear before the patient's apparent recovery, or 
it may slowly decrease to absolute loss, or it may disappear rapidly in a few 
day** giving way to romp Into ulmenee. Recovery of the knee jerk after Iona 
Hertmt to tie a veiv slow pi< k*vhm, but tbat it is eventually regained there can be 
no doubt, if the history of having had the disease in several prisoners and other* 
ia to be lietieved. Increased response to a blow of the muscles seems to obtain 
generally after the diminution of knee jerk has occurred. 

Tt has already boon mentioned that the muscles of the calves of the 
log are frequently painful and very tender to pressure. The skin, partic¬ 
ularly of the lower extremities, show* disturbances of sensation. There 
is general hypa?sthoKia or punvsthosiu and less frequently complete 
amwthesia. In mild cases the urine is somewhat decreased in amount, 
and iu severe ones considerably ho. 'Hie diminution is sometimes very 
great and the daily amount passed may fall below 100 cubic centimeters. 
The specific gravity in such cases is increased, but not projiortionntely 
to the groat diminution m amount. Albumen is generally not present. 
However, when it is observe!, only traces occur. Sometimes, though 
rarely, a complicating nephritis develops in the later stages of beriberi 
ami then albumen is constantly found in the urine. Indican is very 
frequently observed in the urine in the acute and (edematous varieties 
of the disease. 

According to most authors, the temperature in uncomplicated eases 
of beriberi jh either normal or very slightly cheated. Whenever w*e 
have met with a fatal case of this disease, in which there was, inter vitam , 
a marked rise in tom|>orature. on post-mortem examination w t o have 
found some complication, generally either aimehic dysentery or malaria. 
In cases of the (edematous or of the atrophic form, which progress un¬ 
favorably, the dyspmea and the difficulty in respiration increase and the 
resulting, grave circulatory disturbances find their expression m a 
superficial venous congest ion, with visible, throbbing veins. While con¬ 
sciousness is preserved, the dyspmea ami the suffering, progress, and the 
face of the patient sometimes presents a picture of grave anxiety, such as 
niHV la* seen in true angina pectoris (arteriosclerosis of the coronary 
arteries), and death frequently occurs quickly in consequence of heart 
failure. 

Stanlev 41 has drawn attention to the froqueiicv of niuhfan heart failure 
in diphtheria and in beriberi. Ilis analysis of 311 eases of the latter 
disease shows 72 fatal ones, of which :*] died of rapid heart failure. The 
pulse* tension W'as lowered in 254 eases, and dilatation of the heart 
existed in 0#. The second sound was reduplicated in 215 and the first 

« Arthur Stanley : On Sudden Heart Failure in Tovirmic Condition* with a 
M|wiH) Reference to Diphtheria and Rerilieri. Brit. Med, Journal, (11)03), 2 
1030. 



764 


in 35. There were cardiac* murmurs in 8-4. In reporting his observa¬ 
tions Stanley gives the following graphic fleacription of heart failure 
ami of the heart symptoms in beriberi: 

In both diphtheria and beriberi Midden heart failure in the moat terrible cone 
plication, and one in which, at* a rule, no treatment is available in preventing 
death. * * * In both these diMease* the occurrence of vomiting in almost the 
invariable herald of a rapid, fatal termination by heart failure. Practically 
speaking, the main signs met with in heart failure occurring in any of theae 
conditions are vomiting, restlessness, lilac-tinted pallor, dyspmea, increasing weak* 
ness of the pulse, and coldness of the extremities. * * * The syncopal attack 

is marked rather hy duration than by intensity: loss of consciousness Is rare. 
# # # The usual time of death from heart failure appears to Is? almut the 

end of the first week in diphtheria and toward the end of the first month in 
beriberi. * # * The heart signs of myocardial degeneration are lowered pulse 
tension, feeble, Hhort pulse wave, feeble heart impulse, short first sound and 
relatively accentuated pulmonary second sound. The second sound is almost 
always reduplicated. Keduplicutiou of the first is not unusual and is the 
cause of the eantering rhythm so frequently met with just liefore death. Some 
dilatation of the heart is frequent hut lint invariable. The cardiac impulse is 
usually feeble and, when there is dilatation, diffuse. Not rarely the heart’s 
action is bounding and apparently forcible, but the actual circulatory output, as 
measured hy the pulse, is remarkably feeble by com jam son, there being u marked 
difference between the violent overact ion of the licurt and the small, feeble 
pulse. Nome change in the heart rhythm is invariable; changes in the length 
of the iMiiisc* of the heart cycle lieing frequent and of great importance in prog¬ 
nosis. Most i*oiu)iii)ii is a shortening of the long puiise, giving rise to spacing 
of the heart sounds. The relative shortiming of the long pause may be of all 
degrees up to tie-lac rhythm, where the short equuls the long pause, so that tiff 1 
heart sounds are equidistant. The cluingc in the relative length of the two heart 
pauses is almost always accompanied hy a change in the character of the sounds, 
the first sound becoming like the second in quality, losing its deep, so-called 
muscular sound, and making more audible the valvular sound, which resembles 
the ordinary valvular second sound. In this way the two sounds and the two 
intervals tend to liecome alike. This tie-tac rhythm caused by the shortening 
of the long pause—the recuperative intervals indicates diminished cardiac recu¬ 
perative }»ow*er, and prognosticates danger ahead—danger of heart failure. But 
of worse prognosis is that condition wheic, in addition to the long pause heiug 
shortened, the short pause is likewise shortened, so that the aecond sound follows 
very closely on the first. This condition is almost always a fatal sign, and 
occurs with or may be followed hy heart failure. A condition characterised by 
w'hat may la* termed delayed heats or “tumbling rhythm” is a common feature 
of irregularity of the heurt’s uetion, both in diphtheria and beriberi. After a 
series of regular heart beats, a pause occurs, followed hy a sudden scramble of 
two or more heart beats in order, as it were, to make up for lost time. This 
gives rise to an intermittent pulse, because all the beats do not reach the pulse. 

When the disease ends in recovery, the disturbances of circulation 
decrease in intensity. In the wet form a profuse accretion of urine 
occurs and the oedema gradually disapjiears. In both types which 
progress favorably, the disturbances of sensation and the paralvaia grad¬ 
ually disappear and the patient regains the use of his limbs. 
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INFANTILE IIKJUBKICl. 

llimta 4Ji (irst called attention to beriberi occurring among infanta 
suckled by uioUuth suffering from kakke. He gives a summary of 52 
oases which he observed and enumerates the following as the moat 
important symptoms of the condition: 

The* heart’s act inn in accelerated; the second pulmonic sound accentuated; 
heart's area of dullness generally increased toward the right side; sound at the 
apex sometimes dull: pulse rapid, soft, having the character of fwltnut relrr: 
diastolic arterial sound sometimes heard over the crural artery, dyspmea and 
aphonia almost without exception present; A'omiting. cyanosis, and (edema occur 
very frequently; urine generally diminished; indicau test sometimes positive, 
no albumen; general condition cluiraeteriaed by depression, constant crying and 
groaning; sensorinm, clear; no fever. The sensory and motor disturbances 
of the putients could not Is* tested on account of their age. 

Hirotu lirst medicinally treated a number of rases of this type of beri¬ 
beri in children, who had been suckled by mothers siek with kakke. but 
without success. However, he soon found that such patients rapidly 
improved when taken away from their mothers and either given to a 
healthy wet nurse or fed on artificial food. He therefore recommended 
this procedure as the only rational therapy. However, it was successful 
only \vhen the disease had not progressed too far. 

The author has much* inquiries among a number of practitioners in 
Manila to ascertain whether beriberi in infants occurs in the Philippine 
Islands under the same circumstances under which Hirota has observed 
it in Japan. He ban been rcpentwllv assured, for instance bv Dr. Albert, 
that. Mich cases arc not \er\ infrequent. However, the suggested proper 
therapy—i. e., of taking the child away from a mother (who frequently 
only shows mild symptoms of lieriheri)— is \ery difficult to carry out 
in practice, since tin* people do not understand the necessity for such 
a measure. 

COMPLievriOVS ANl) SEQUELS. 

The most, common complications of beriberi are tuberculosis and 
dysentery, and in sonic localities, malaria. When these conditions coexist 
the prognosis is usualh very grave. Whereas most cam* of lieriberi end 
in rapid recovery, some assume a protracted course and in the latter, 
general weakness with or without antenna, difficulty in the use of the 
lower extremities, contraction and induration of the muscles of the calf, 
and also disturbances of motility in the upper extremities, diminution 
and disturbance in tin* qualih of the sensation, palpitation of the heart, 
and rapid pulse may remain present for a long time. As a rule, these 
symptoms all disappear under proper treatment and diet. It has been 

“Hirota: tidier die dutch die Milch der Kakke (Kcriberi) leidended Frauen 
Verumiehte KntnkheH der NUuglitige. Cwtralbl, f. Innere Mtidizia (1898), 19, 
385; also ZvitHchr. </. Medis. Oes. zn Tokyo (1891), 5. 
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noticed in Europeans or Americans who have suffered from severe attack# 
of beriberi and who have returned to their native country during con¬ 
valescence, that the disease frequently assumes a protracted course, from 
which recovery is very slow. 

DIAGNOSIS AND UtFKJSUKNTiAL DIAGNOSIS. 

In many cases of beriberi occurring among the uneducated and ignorant 
Asiatics, the diagnosis must be made exclusively from the objective symp¬ 
toms, as an intelligible history is unobtainable. The most important 
points to be emphasized are the following: The condition of the pulse 
while the patient is at rest and before he has been at all disturbed; and 
the same after the patient has been subjected to some physical exertion. 
If the patient is not too ill, he should he compelled to leave his hod and 
to walk up and down the* room a few times. While so doing, the 
gait should he noted, in order to ascertain whether it presents the char¬ 
acteristic appearance. The pulse should then once more be counted 
because it is usually very excitable in beriberi, and its rapidity increases 
, very markedly even on very slight exertion. The percussion and auscul¬ 
tation of the heart are also of special value in the diagnosis of this disease. 
Particular importance attaches to the enlargement of the right ventricle, 
to the accentuation of the second pulmonic sound, and to a reduplication 
of the second mitral one. The presence of hydro pericardium, hydro- 
thorax, and abdominal ascites is of considerable value in the diagnosis; 
the increase of the patellar reflex in the early stages of the disease and 
the loss of it in the more advanced ones is also important. The fre¬ 
quency of pain in the muscles of the calf and of oedema in the legs and 
feet has already been referred to in the consideration of the symptoma¬ 
tology. The great dt*erease or even the suppression of the urine in the 
early stages of the oedematous form of the affection is also a very im¬ 
portant factor in the diagnosis; the disturbances of sensation and of 
locomotion and the paralysis and contractions have l>een sufficiently 
emphasized under the symptomatology. Soheube thinks tlxat the diag¬ 
nosis of beriberi in a majority of the cases offers no particular difficulty, 
and that the most important symptoms to he looked for are hypawthesia 
in circumscribed places (particularly of the legs and feet), (edema of the 
legs and of the dorsum of the feet; pain on pressure in tlie muscles of 
the calf; absence or increase of the patellar reflexes, palpitation of heart, 
accelerated, easily excitable pulse, and increase of the number of pulse 
beat* after slight exertion. 

Ilaelz and Miura 43 particularly mention the following among the 
diseases and their symptoms which might he confounded with beriberi: 

Spinal myelitis: lucreswnl roflexex; ankle clonus; pantly*lx of the extremities 
without inuHcuJar atrophy; paralysis of the bladder and rectum; complete 

Jhu-lz and Mima: Berilwri odor Kakku. Menwe, Handb. d. Tropenkrankheiten, 
Leipzig (11)05), 2, 140. 
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anfestbesia, without pain in the muscle* of the calf; no electric degeneration 
reaction; no symptoms on the part of the heart and kidneys. In Landry's 
paralysis there is fever at the onset, and pain in the head, with much perspira¬ 
tion at the back and extremities. A study of the sensation and circulation 
reveals nothing abnormal. Tabes usually should not be confounded with beriberi 
or vice versa, in anesthetic leprosy a thickening of the peripheral nerves and 
true MHTHthesia is found and not hypwstheeia which is generally encountered in 
beriberi. In addition, in leprosy spots or nodules or diffuse thickenings of the 
skin are usually encountered. Obviously, a careful search will reveal the presence* 
of the leprosy bacillus. 

Certain cases of peripheral nephritiSj depending upon elironic alcohol 
or arsenic intoxication, may at times be exceedingly difficult to dif¬ 
ferentiate from beriberi. Alcoholic neuritis should first be definitely 
excluded before a diagnosis of berilieri is made in Kurojicans and Ameri¬ 
cans living in tropical countries, where beriberi is prevalent, and who 
present symptoms suggesting the possibility of an attack of this disease. 
In Japan and the Philippine Island*?, where beriberi is so frequent and 
so well known, patients often cousult the physician with the simple 
statement that they are suffering with this disease. But, of course, 
such a statement can not be accepted without verifying its correctness by 
a proper examination. 

rnoiJNosis. 

The prognosis of beriberi varies greatly in different epidemics and in 
different localities. The disease is generally most fatal, like other infec¬ 
tions, when it first inxades an entirely new territory in which it has not 
before lx»en prevalent, or at least not boon present for several genera¬ 
tions. Scheuho emphasizes the great uncertainty of the. prognosis in 
beriberi because, e\en in apparently very mild east's, a profound cardiac 
disturbance may suddenly supervene. If this condition appears, then 
the prognosis always becomes grave. On the other hand paralyses 
per se are not indicative of a fatal issue. The mortality in beriberi also 
\nries very much in different epidemics, localities, and races. Among 
the rhinoso prisoners at Shanghai, according In Stanley, the mortality 
is 20 per cent, hut it has Imh*u 50 per cent among the (Uiincse patients 
of the Hongkong Government hospitals during the last ten years. 44 The 
death rate in cases developing in Bilihid Prison at Manila is likewise 
quite high. However, ill these instances the conditions are somewhat 
exceptional and particularly unfavorable. With better surroundings 
the mortality from beriberi is usually low. Among the troops in Dutch 
India the death rate in this disease is given as between 2 and 0 per cent; 
with the English East Indian troops the figures are somewhat higher. 
According to Seheube the average mortality in .Japan is .‘1.5 per cent. 
During the first year (1904) of the late Husso-Japanese war, there were? 

44 According to a |KT«<mal communication from Dr. M. V. Koch, physician in 
charge of the Government Civil Hospital for Infectious Diseases, Hongkong. 
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sent from the front to the military reserve hospitals of Hiroshima, Toiyo, 
etc., 60,340 Japanese soldiers sick with beriberi. Of these 1,024, or less 
than 2 per cent, died. During the same period of time, among the troops 
in Japan there developed 3,337 cases, of which only 44 died. So on the 
whole, taking a very large material as a basis, the prognosis quoad vitam . 
is quite favorable in beriberi. However, nothing definite can be stated 
in an individual case of beriberi, because a fatal termination in conse¬ 
quence of heart failure may occur at almost any time during the course 
of the disease. Unfavorable symptoms are: marked dilatation of heart, 
great weakness and irregularity of the pulse and other grave disturbances 
of circulation, circumscribed oedemas on the trunk of the body, oedema 
of the lungs, and particular^, persistent vomiting. The last symptom 
is almost invariably the precursor of a rapid fatal termination, in conse¬ 
quence of heart failure. The mortality in the acute, pernicious form 
is always very high; in the subacute or chronic, (edematous type it is 
lower than in the former, Cut higher than in the dTy, atrophic variety. A 
favorable prognostic omen is the appearance of a copious renal secretion 
after a partial or complete suppression of urine. Acute, pernicious cases, 
when fatal, always terminate by heart failure or asphyxia; in chronic 
cases death results from paralysis of the respiratory muscles, but occasion¬ 
ally from aspiration pneumonia or from general debility. The latter 
event is particularly liable to take place when tuberculosis or amoebic 
dysentery is present as a complication. The average duration of the 
cases of acute, pernicious beriberi is very short, while that of those of 
moderate intensity and of a moderately chronic character is perhaps 
between three and six weeks. Resides the above there are a large number 
of protracted cases, which extend over a period of months or even more 
than a year. These are characterized by muscular atrophies and joint 
fixations. However, generally e\en these eases, if properly treated and 
if placed under proper hygienic conditions and given proper nutrition, 
finally completely recover. 

It has frequently been noticed in Japan, the Malay Peninsula, and 
the Philippine Islands that if a patient vibo has had one attack of this 
disease, and has completely recovered, is exposed to the same conditions 
which brought on the first one, he suffers a second or even a third attack. 
In this respect beriberi may perhaps be likened to pneumonia and some 
of the other infectious diseases, which, in certain individuals after the 
first attack, leave a predisposition to subsequent ones. 

IMIOPIIVLAXIS. 

Our ideas on prophylaxis, in relation to beriberi, are still in a decidedly 
unsatisfactory state. The observance of the ordinary rules of hygiene 
and sanitation has frequently shown a favorable influence in restricting 
the spread of the disease. However, in other instances, beriberi will 
prevail in certain localities and under certain conditions, in spite of all 
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hygienic and sanitary measures. The late Busso-Japanese war furnishes 
$ confirmatory example of this statement. The hygienic measures 
adopted in the Japanese army proved sufficient to limit to a minimum 
such diseases as typhoid, typhus, dysenteries, scorbutus, etc., but they 
♦were of no avail against beriberi. Beyond all doubt there is one factor 
which favors the occurrence and spread of beriberi in those countries 
and among those races where it is at all prevalent, and that is the 
crowding together of large numbers of persons into limited spaces, as in 
prisons, barracks, schools, factories, mines, and ships. If beriberi appears 
under such environment, the situations should, if possible, be abandoned 
as dwellings, or at least the number of inmates should be decreased and 
a thorough disinfection, airing, and drying should be undertaken. The 
statements in regard to the effects of a change from a rice diet to some 
other, as a prophylactic againsf beriberi, are up to the present time so 
hopelessly contradictory that reliable conclusions can not be drawn from 
them. Women sick with beriberi should not nurse children. Scheube 
recommends as prophylactic measures, draining of the soil, a rational 
sewer system, projier hygiene as to the supply of drinking water, ventila¬ 
tion of houses, removal of beriberi patients, examination of ships before 
departure and detention of persons afflicted with beriberi or suspected of 
having the disease. 

TREATMENT. 


There is no specific treatment for beriberi. A patient suffering from 
this disease should be confined to bed. Even in mild cases m the early 
stages of the disease, rest should be insisted upon, since it is important 
to reduce the heart’s action as much as possible, m order to guard against 
future and often unexpectedly grave cardiac complications. It lias 
generally been found very advantageous to administer the saline laxatives 
in large doses during the first stages of beriberi. A favorite Japanese 
prescription, used very extensively is the following: 


* 


Mngnwii sulfuriei 
Acidi muriatiei diluti 
Tin el lira* anwra* 

Aq. dest. q. n. ad. 


SO to 50 grams. 
1.5 to 2 c. c. 

4 v. c 
200 c. c. 


M. T). 8. 30 c. c. three times per day. 


This treatment should bo continued during five to seven days, followed 
by an intermission of a few days, after which it should be repeated. 
Other laxatives and purgatives recommended are cream of tartar, in¬ 
fusion of senna, Tarlsbad salt, castor oil, and aloes and jalap pills. 
Whore there is marked oedema, Baclz and K. Miura recommend potassium 
acetate, potassium nitrate, or diuretin. Scheube has strongly advocated 
the use of digitalis in beriberi, but most other observers consider it of 
very doubtful value, and it has repeatedly been stated that in many 
cases it has a decidedly injurious effect in that it helps to produce 
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vomiting, great anorexia, and nausea. In sever**, acute cases with groat 
weakness of the h**art, Baolz frequently observed good effects from largo 
doses of cocaine given internally in amounts of from 0.05 to 0.15 
or 0.50 grains per day. In acute or subacute cases, with signs of 
dilatation of the right side of the heart, while the pulse is still good,’ 
encouraging results have b<»en obtained by withdrawing several hundred 
cubic centimeters of blood from the median cephalic vein. However, 
when the puls*' has become weak, this procedure is dangerous, because 
of the possibility of sudden heart failure. In the presence of dilatation, 
venous congestion and a pulse which is already weakened, the withdrawal 
of blood by the aid of cups or leeches, applied over the preeordial region, 
is often followed by a speedy amelioration of the symptoms of circulatory 
disturbance and of the difficulty of respiration. The author has seen 
a considerable number of Japanese soldiers wick with beriberi who were 
greatly benefited by this method of blood let ting. However, the improve¬ 
ment is frequently oulv temporary and a rendition of the procedure 
ina> or may not bring aho.ut good results, or the unfavorable symptoms 
may increase in severity in spite of a temporary amelioration. 

Where there is a very marked hvperjeathesia (which, however, is rare in 
beriberi), bromide of potassium or morphia internally or chloroform 
externally arc recommended. Vomiting and dyspnajn are frequently 
greatly ameliorated by the hypodermic administration of small doses of 
morphia. 

Tt is very important that the muscular atrophies and contractions, so 
common in beriberi, should m*eive early ami proper treatment. How¬ 
ever, it is not advisable to begin the latter as long as there is marked 
<iedema of the affected extremities. When the cederna has subsided, 
massage and passive movement are to be systematically practiced several 
times a day. As soon as the patient is able to do so, and when there is 
no longer anv immediate danger of cardiac failure, moderate, active 
exercise should cautious!} he begun. Should such exercise lead to a 
very marked increase in the pulse rate, it should bo postponed. The 
atrophic muscles are to receive electrical treatment. When they still 
react to the Faradic current, the latter is to he used. Where there is 
complete degeneration reaction, the galvanic one should tie employed, 
with the cathode situated peripherally over the nerve and the amide 
centrally applied. In the use of the Faradic current, Hcheube recom¬ 
mends large sponge or roller electrodes, to be employed in a massaging 
manner. When there is paralysis of the phrenic nerve, M. Miura advises 
faradization, on* 1 sponge electrode U*ing placed over the epigastric region 
and the other above and inside of the sterno-eJavieuJar articulation, or 
the two electrodes may both be placed on the sides of the neck. 

The diet in beriberi should be light and nutritious and should indude 
a considerable quantity of milk. Both in Japan and in Java beriberi 
patients frequently receive the adzurh'-bcan (Phaseohts mnngo var. 
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radio tun Bak.) as a part of their daily nourishment, and it is believed 
that this has both a favorable prophylactic and a curative tendency. Tn 
the Philippines, similar virtues are claimed for the mongo or mnngo-bean 
(Phaxeolw mango 1*). Kice should, in private practice at least, be 
entirely withdrawn from the daily diet of the patient. Alcohol in any 
form is considered inadmissible in the treatment of beriberi and it 
should Ik* entirely withheld. A persou sick with a severe tvpe of beriberi, 
accompanied by grave circulatory disturbances, should not under ordinary 
conditions be removed to a distance. Even during the early stages of 
recovery, a long railroad journey may bring on a relapse with seven* 
and dangerous heart symptoms. Cases which ♦are mild from the onset 
and serious ones after complete recovery, nun with advantage be removed 
from a beriberi-infected neighborhood to a high and dry locality free 
from this disease, and a change of climate and return to a more bracing 
atmosphere should lie recommended to Europeans ami Americans who 
have suffered an attack. 

conclusion. 

(1) Beriberi, kakke, or nr unfix multiples en demica is an acute, sub¬ 
acute, or chronic disease, generall\ only prevalent in certain well-defined 
territories. It is clinically characterized by disturbances of circulation, 
of motion, and of sensation. 

(2) Its most pronounced anatomical lesions are, first, hypertrophy 
and degeneration of the myocardium and degeneration of the peripheral 
nerves and skeletal muscles, and second, localized or more or less general 
<edem«, parencln mutous degeneration of the kidneys, liver, and inter¬ 
stitial hepatitis. 

(,*l) Beriberi is neither primarily a nutritional disturbance nor a 
simple intoxication like lead, alcohol, arsenic, or similar intoxications 
accompanied with multiple peripheral neuritis, but is ail infectious 
disease. 

(*1) Our animal experiments and blood examinations appear to in¬ 
dicate ver\ stronglv that none of the claims brought forward for the 
discovery of a specific micro-organism for tin* disease can ho looked upon 
as substantiated. 

(A) While, in the absence of anv positive evidence or proof, it is 
perhaps dangerous to venture on an hypothesis, 1 would like to express 
the belief that beriberi is due to an organism which gains entrance into 
the human body, either directly or through food, and there produces a 
toxin which in character and effect is similar to the diphtheria or tetanus 
toxin and which by an accumulative action gives rise to the well- 
elmracterized anatomical and histological lesions of beriberi. 




ILLUSTRATIONS. 4fi 


Plate 1. Japan?*? soldier in the Hiroshima Kakko Hospital. Dry, niropliic beri- 
b?ri with advanced muscular atrophies, contractions, nml p**s equina- 
varus . 

II. Japanese soldier in th? Hiroshima Kukke Hospital. Dry, atrophic beri¬ 
beri. Paresis of the extensor muscles of the arms. 

III. Native Filipino, prisoner in Bilibid Prison, Hospital B. Chronic, wet 

beriberi. OCdema of the legs and of the dorsum of the feet. 

IV. Three native Filipinos, prisoners ip Bilibid Prison and patients in the 

Main Prison Hospital. Chronic, wet Iwriberi. (Edema of the legs 
and of the dorsum of the feet. 

V. Native Filipino, Constabulary private. Acute, wet beriberi. Great 
<i»dcma of the legs and feet. 

VI. Fig. 1. Acute, iieriiicious beriberi (Necropsy No. 1547). Longitudinal 
section of the popliteal nerve; Wcigort-Pal stain. Showing degenera¬ 
tion of the myelin sheath. Low magnification. 

Fig. 2. Aeute, pernicious beriberi (Necropsy No. 1547). Longitudinal 
section of popliteul nerve; Weigert Pal stain. Showing rosary forma¬ 
tion and honey combing of myelin sheath. Medium magnification. 

Vlt. Fig. 1. Acute, pernicious beriberi (Necropsy No. 1547). Longitudinal 
section of popliteal nerve; Weigert-Pul stum. Showing various types 
of degeneration of the myelin sheath. Medium magnification. 

Fig. 2. Acute, pernicious beriberi (Necropsy No. 1547). Transverse 
section of popliteal nerve; \Veig«rt-Pal stain. Showing varying 
degrees of degeneration of the myelin sheath. Medium magnification. 

VI11. Fig 1. Subacute beriberi (Necropsy No. 1050). Longitudinal section 
of popliteal nerve; Weigert-Pa! stain. Showing profound degenera¬ 
tion of the myelin sheath. Medium magnification. 

Fig. 2. Suhaeute, wet lierilieri (Necropsy No. 013). Longitudinal sec¬ 
tion of popliteal neivo. 1 hematoxylin cosin stain. Showing pro¬ 
liferation of neurnlemma nuclei. Medium magnificat ion. 

IN. Acute, wet heribeii (Necropsy No. 1225). Section of myocardium. 
Hiematoxylin-eoHiu stuin. Showing fragmentation and segmentation. 
Medium magnification. 

X. Fig. 1. Subacute, wet beriberi (Neeiopsy No. 013). Section of the myo¬ 
cardium. Hflpmatoxylin-eosin stain. Showing loss of striation vac- 
uolation, and granular degeneration. Medium magnification. 

Fig. 2. Acute, pernicious lieriberi (Necropsy No. 1505). Section of the 
liver. Hammtoxylin-eosin stain. Showing fatty degeneration and 
necrosis in the central area of the liver lobule. Medium magnifica¬ 
tion. 

"The photographs of beriberi patients are from the author’s original plates, 
taken in Hiroshima, Japan, and in Manila, P. 1, The microphotographs are by 
Charles Martin, photographer of this Bureau, from sections prepared and stained 
ly K. H. Willyoung, of the Biological Lalioratory, Bureau of Science. 
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XI. Fig. 1. Subacute, wet beriberi (Necropsy No. 613). Section of liver. 
Hamatoxylin-eosin stain. Showing fatty degeneration and necrosis in 
the central area of the liver lobule. Medium magnification. 

Fig. 2. Subacute, wet beriberi (Necropsy No. 1536). Section of the 
liver. Hflematoxylin-eoftin stain. Showing interlobular, periportal 
inflammatory focus. Medium magnification. 

XII. Fig. 1. Acute, pernicious beriberi (Necropsy No. 154?). (Section of 
stomach. Methylene biue-eoain stain. Profound eosinophilia of mu¬ 
cosa. Oil immersion. 

Fig. 2. Acute, pernicious beriberi (Necropsy No. 1547). Section of 
duodenum. Methylene blue-eosin stain. Profound ooslnophilia of 
mucosa. Oil immersion. 
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PLATE XII. 



NOTES ON FOUR BIRDS FROM LUZON AND ON A SPECIES 
OF DOUBTFUL OCCURRENCE IN THE PHILIPPINES. 


By TtiniABi) 0 . McGrkoor. 

{From the znolotftral at'clion of the BioloqunU i/aborulonj of the Bureau of Notcnoc, 

Manila, P. J ) 


Strlx Candida Tick. 

Two adult females and a full grown young ham owl wore purchased 
in Manila February 15, 1906. They were saul to have been taken at 
Biuang, La Laguna Proving, Luzon. 

The young bird, doubtless captured on the neat, is heavily covered with light, 
ochreoiia clown; face biown; feathers of ruff white with blackish brown tips; 
rectrices and remiges partly developed. This specimen is of interest as it estab 
lirthes the fact that the barn owl breeds in the Philippines. Tin* eggs must have 
been deposited eurly in .January. 

Antigone eharpei Blanf 

Mr. Worcester, in n letter dat<*d April 1900, has sent me the 
following interesting notea concerning the habits of the above sjiecies 
in northern Luzon: 

It may interest you to know that 1 saw Antigom shat pa in large numbers in 
Cagayan and Isabela during my recent trip through those provinces. 1 am 
informed that these birds nest on the ground in May, contenting themselves with 
scraping together and flattening down a little grass on which to deposit their eggs. 
About August they lose their long wing feathers and when in this condition can 
rise but a few feet from the ground. The people of Isabela then pursue them 
on horseback and take them with lassoes, although according to the statements 
of the hunters the birds, aided by their wings, run about us fast us duet. 

Harodiaa tlmorienalf Less. 

While examining some mounted birds at the shop of a Filipino 
taxidermist l saw a white heron which belonged to the above spectos. 
It was still fresh, having been killed the previous week. I noted the 
following data: 

Killed on the Laguna do Bay, Luzon, March 16, 1900. 8exed by the taxidermist 
as a male. Entire legs and feet black; bill yellow. Dorsal plumes reaching 
little beyond base of tail, the bird being in rather poor plumage. Tarsus, 6.25 
inches; bill from gape, 5.5; culinen fioin frontal feathers, 4.5. 
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This species has not previously been recorded from Luzon, but & 
specimen was obtained in Mindanao by Hearns and recorded in Pro* 
ceedings of the Biological Society of Washington (190$) 18 , 89. 

Platalea minor Temm. and Sclil.T 

I am creditably informed of the recent occurrence of a spoon-billed 
ibis in Luzon, although 1 have been unable to examine a specimen 
myself. A Filipino taxidermist tells me that he saw specimens which 
wore obtained in January, 1905, not far from Manila. 

The plumage was white; the chin, lores, and a restricted area about the eyes 
were unfeathered; the legs and feet were dark brown. Home six birds were killed 
at one shot, but, unfortunately, they were eaten and neither skins nor any oilier 
parts were preserved. As this taxidermist is familiar with Philippine birds, 1 
feci sure that his statements are reliable. 

The spoon-billed ibis has been r«'jx>rted from Luzon, but we have no 
certain evidence as to wliich species occurs, and none of the recent 
collectors have seen it. We should be very grateful to anyone sending u 
specimen or even parts of this bird to this Bureau, with particulars 
relating to the date and place of capture For the use of those likely 
to encounter the species, I subjoin a short compiled description of 
Platalea minor; 

Plumage entirely white with a small crest; forehead, chin, side of face, ami 
area about eye unfeathered; bill, slate color, transversely barred with black; 
inside of mouth black; bare skin of face black with a briglit-yellow ochre patch 
before the eye; iris blood-red; legs purplish black. Length from tip of bill to 
tip of tail, 27 inches; bill, 7.2; last joint of wing, 14.0; tail, 4.2; tarsus (i. e., * 
from base of toes to next joint of leg), 4.75. The spoon-bill is easily distinguished 
by the shape of its bill, which is spatulatc. The spoon-billed, or more properly 
the shoveler, duck has a similarly shaped bill but in other respects bears no 
resemblance to the spoon-billed ibis. 

Chaetura sp. ? 

I have recoiled the following note from Mr. Worcester relative to 
the occurrence in northern Luzon of a giant swift: 

On the evening of March 25, just below,the Tiuguiane settlement of Dipadi on 
the Ablug Hirer, in the region commonly known as Apuyao, 1 saw a dock of 
giant swifts of the genus Chaetuia , numbering some forty individuals. Nearly 
all of them were flying in pairs, there being apparently only two or three old 
bachelors in the flock. The individuals of the several pairs did not seem to be 
pursuing each other but wero apparently flying together for the sake of socia¬ 
bility. They were flying very low, occasionally skimming along the surface of the 
river and dipping into the water as they flew. Several individuals passed within 
twenty or thirty feet of me. It was most aggravating to be obliged to lose this 
very exceptional opportunity for collecting giant swifts, but as l had no shotgun 
with me I had to content myself with olwervitig them as carefully as possible. 

1 looked in vain for the white spot in front of the eye, which is so characteristic 
a marking of Chaetura dubia, recently discovered by you in Mindoro, However, 
the flight of these birds was so extremely swift that this marking may have been 
overlooked. AH the individuals which were seen showed white markings on the 
under tail coverts and flanks. There was no light marking on the rump. 



NOTES ON BIRDS FROM APO ISLAND. 


By Richabi) C. MoGbgqor. 


Mr. Worcester, on November 2G, 1905, accompanied by two Filipino 
collectors from the Bureau of Science, made a landing on Apo, a small 
coral island 24 miles west from Sablayan, the point nearest thereto on 
the Mindoro coast. 

Specimens of five species of birds were secured; with the exception of 
Endynamis mindanertm these are all migratory species and none of them 
gives us any clue to the zoological relationship of Apo. 

Endynamla mindanenala (Linn ). 

A male of the Philippine koel. 

Turdus obacurua Umel. 

All adult male of this thrush. Mr. Worcester writes to me that “there 
was a groat flock of the thrushes, of which wo secured a single good 
specimen on Apo Island. They wore evidently migrating and had 
stopped in this place to rest.” 

Aeanthopnauata borealis (Ilian.). 

One specimen of the northern willow warbler. 

Horornis eanturlana (Kwinli.). 

A male specimen of this grass warbler. 

Anthue maculatus Hodp*. 

A male of the Hjiottod pipit. 


707 



NOTES ON A COLLECTION OF BIRDS FROM BANTON. 


By Richard <\ MoObkuor. 


Hanlon is a small island situated some 1(> miles directly north of 
Tublas. It has an area of 11 square miles. It is of volcanic origin 
and seems to be surrounded on all sides by deep water, its surface is 
quite broken, the highest hills reaching an altitude of about 900 feet. 
Practically all of its forest land has been more or less completely cleared. 
There are numerous coconut groves on the island, and there is also an 
abundance of low scrub with occasional large trees, more or less com¬ 
pletely isolated. 

As no ornithological collector had ever before visited Banton, Andres 
(Ylcstino, an assistant collector of natural history sjandmens in the 
Bureau of Science, was sent to that island in July, 1905. lie collected 
during the period between July W and August 12, obtaining specimens 4 
of twenty-one species of birds. 

Of these, Oivs romblonis may or may not be of significance. At 
present we have too little knowledge of the distribution of tins species to 
draw any conclusions from this occurrence. Ceyx bournsi, while un¬ 
known from the islands nortli of Banton, is so widely distributed that 
its presence there is of little importance. The presence of Loriculvs 
philippenm . Tale philippen sis, and Zoster ops tneycni indicates a dost 1 
relationship between Banton and the Luzon-Marinduque group, 

URT OF BIRDS FROM BAN TOW 

Streptopella dussumleri (Tenivn.). 

Two specimens of BussumierY dove. 

Chalcophapt Indict (Linn.). 

A female specimen of the Indian bronze-winged dove. 

Otut romblonlt McGregor. 

Three small owls, two males and a female, from Banton Island do not differ 
from the* type of the above species. The male has not been described but it Is 
exactly like the female in coloration. Number 11040 in the Bureau of Science 
collection is hereby designated as the male type. 
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Mw*uremnttH ojf (Hm rornbhnit* from Maufoti Mwd. 


Number. 

BOX. 

Date 

Winn. 

Tall 

jTarxu* 

11046________ 

rf 

Ana. 3 

6.2ft 

8,50 

| 1.12 

11047 . 

if < 

July 25 

6 25 

8.18 

1.20 

1UM8- .. 

V 

[ July 27 

6.85 : 

8.40 

1 1.28 

1 . 


Lorlculua phiflppansls (I\ L. K. MU1I.). 

Four males from Banton July 23-28; two are in immature plumage, the other* 
do not differ from s|*eeimen* of L. philippennis from Luzon. 

Ceyx bournti Steen*. 

One specimen of BournsV kingfisher appears to be typical. 

Haleyon chloria (Model.). 

One specimen. 

Salangana troglodytes ((iraj). 

One specimen taken July 
Salangana marglnata (Salved.). 

A small swift taken Jul\ 2f> is undoubtedly of this species. 
Hleroooccyx fugax (Horaf.L 

A female from Man ton, July 28. 

Centropua viridia (Scop.). 

Several s])eeinu»ns. 

Cyornla phfllpplnenels Sharpe. 

One sjHvimtm. 

Hypothyftvia occipitalis (\ ig ). 

One specimen. 

Rhipidura nlgrltorquta Vig. 

One specimen. 

Lalage niger (Forster). 

A nest holding two large young was taken on Banton July JO. 

<iu. u.) 

This neat in an extremely slight struct me with h vny hIiuIIow cup, reminding 
one of a time’* ne*t. The material of which it is enn*trneted consists of snuill 
plant stems and temliils with which a»e mixed a few bits of bamboo leave*; then* 
is no lining. The nest is 3 inches neros* the top and i* but an inch deep by 
outside measurement. 

The two young which were nearly ready io leave the nest, are slate-brown abo\e, 
most of the feathei* widely tipped with oehreous brown, those of the back with 
a darker, subtorminul band. The wing unci tail feather* are black, with wide 
white, or buffy-white, edge*; low'cr part* white, spotted with black on the ehin, 
throat, breast, aides, and undei tail covert*, these spot* largest on the forobreast. 

lolo phlllppanais (Gm.). 

Eleven fruit-thrushes from Manton, July 23 to August 12. are a trifle lighter 
in color than Luzon specimen*, hut tlie difference iR very slight; in measurements 
they are much nearer philippenxia than ffuitrutrasenais , as may be seen by an 
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examination of the accompanying table. The specimens from Benton are In ?ery 
poor plumage, ho that lengths of wing and tail are of little value but they ate 
here given for the sake of completeness. The interesting fact is that the Benton 
bird is neither einereioep* nor mindoremia, although either of these species might 
have been expected to occur in Banton, judging from its position. 


Anragr meamrmmt* of frit gumanutrutis and Jok phWpftem*. 


No. of 
skins. 

Locality. 

Win*. 

Tail. 

Kxposed 

cutmen. 

Bill 

from 

nostril. 

Tarsus. 

10 

Mssbstc and Ticso.•. 

4.20 

a 85 

o.m 

0.67 

0.88 

10 

M&riveles . 

8.04 

8.85 

.81 

.85 

; 

.61 

.78 

6 

! Banton_ __ 

8.82 

8.62 

.61 

.76 




Megalurus rufloapa Tweedd. 

Three specimens. 

Artamua leucorhynchua (Linn.). 

A male ami 21 female. 

Zosterops meyenl Bp. 

I can not distinguish specimens of the silver-eye of Banton from 
numerous specimens collected in Calayan, Lubang, Verde, and in Tarlac 
Province, Luzon. Specimens from Benguet Province, Luzon, seem to 
he more dusky and may more closely resemble Zosterops whiteheadi of 
Ijepanto Province than Z . meycni of Manila and vicinity. However, all 
of our Benguet specimens are more or less darkened from feeding in 
burned timber and none arc in fine plumage. 

Young birds of various sixes collected in Banton, July 24 to August 2, do uot 
differ in color from the adult, except that the yellow throat patch is slightly 
lighter. 

Two eggs taken July 25 are pale blue and unspotted; they measure in inches: 
0.62 by 0.40 and 0.68 by 0.49. A nest taken July 20 and containing one egg is 
composed of One. yellow, plant fibers without lining; inside depth, 1.5 inches; 
inside diameter, 2 inches. The egg is pale blue and unspotted; it measures 0.61 
by 0.40 inch. (11.111.) 

Munla jagori Martens. 

One specimen. 

Orlulus chlnenais Linn. 

Two females: one in badly worn plumage was taken July JO. 

8arcops calvua (Linn.). 

Five specimens of the bald-headed starling from Banton; in a mala (No. 
J0815 <J) the chin and lores arc light seal brown and two feathers on the throat 
arc pure white. Another specimen (No. 10814 $) shows the same variation in 
color of lores and chin. Two others have a few brown feathers on the lores. No 
other specimens in our large series from other islands show similar variations. 







NOTES ON A COLLECTION OF BIRDS FROM THE 
ISLAND OF TABLAS. 


Jly ItlCHARD (\ McCiRKflOR. 


The birds of Tablas have heretofore been known only from the eollec¬ 
tion made on this island in 1802 by Mr. Worcester, aided by one native 
collector. Two of the upw species discovered by Worcester in Romblon, 
namely, I ole cine reive pa and Dicaeum intermedium, were found by him 
to inhabit Tables also, while two additional new species, Tihipidura satdi 
and Ghibta tnenagei. were discovered, the latter being by far the most 
remarkable representative of its genus known to inhabit the Philippine 
Islands. 

As Tablas is an island of some size and still has a considerable area 
of undislurl>ed forest remaining on the slopes of the high hills and low 
mountains in its interior, it was hoped that other new species might he 
discovered there, especially ns Worcester was ill during the greater part 
of his stay on the island and was consequently unable to do anv collecting 
himself. 

Two assistant collectors from the Bureau of Science were accordingly 
sent to Tablas, but although they worked diligently from August 15 
to September 80, 1905, thev did not discover anv new species. 

Thej did secure a fairlj good series of specimens belonging to ail 
or the new species discovered b\ Worcester and increased those known 
to inhabit Tablas by four, namelv, Osmofreron axillaris. Galhcrex 
einerm . Vemis ptilonorynchus. and Salangana marginata. 

U8T OF SCECIKK COLLECTED. 

Osmotreron axillaris (lip.). 

Three specimens. 

Phapitreron nlgrorum Sharpe. 

Eleven specimens. 

Leucotreron leclaneherl (Bp.). 

Six specimens. 

Muaeadlvora anea (Linn.). 

The “bolud” of Tablas probably belongs to the variety calybura which 
seems to be fairly distinct from true ernea of Borneo. 
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StraptopaHa duaaumiari (Temm.). 

Two specimens of thin common dove were taken in Tablas, 

Gallicrax ciner«a (Lath.). 

Four eggs from Ihtdajos, September 4, 1905. Measurements in inches; 1.59 
by 1.11; 1.50 by 1.09; 1.58 by 1.12; 1.56 by 1.10. Surface smooth, with a light 
gloss; ground color, creamy-white. The few spots are of medium alae, irregular 
in outline and arc scattered over the entire surface; in color they are dull 
lavender and dull reddish-brown. 

Lophotr torch ia kleneri (Geoff r.) f 

A hawk from Badajos seems io be au immature male of the above 
species. The following notes sufficiently characterize the specimen: 

I^orcs and a wide stripe above eye black, separated from the eere by an exten¬ 
sion of the white forehead patch, which also extends backward in a narrowing 
line above the black eye stripe; long crest feathers blackish, with light tips; 
rest of upper parts brown, nearly all the feathers with white or at least whitish 
tips, most pronounced on crown, and secondaries and their coverts; head and 
neck lightest brown, wings much darker; primaries and coverts, secondaries, and 
rectrices almost black, the last with conspicuous white tips and banded as m 
the adult, but more distinctly; quills also barred as in adult; entire lower parts 
pure white except a patch of light-brown feathers on each flank. 1 

8p Morn it pantyensls St eere. 

A male was obtained on Tablah September 12. 

Haliagtus leucogaater (Gw.) ? 

A specimen from Tablas is probably the young of this sjiecios but it 
does not agree very well with the descriptions. The identity of this 
specimen does not in any away affect the known distribution of the 
species, as the white-bellied eagle undoubtedly occurs in Tablas. 

Parnia ptilonorhynchua (Temm.). 

A female of the honey buzzard from Tablas, taken September 14, 
is extremely pale in coloration, the short, scale-like feathers of the 
lores being much lighter than in any of four other skins at hand. This 
great difference might lead one to suspect that they represent two species 
were it not for the known variation in this genus. Newton in his 
artiele on the honey buzzard in tin* Dictionary of Birds, page 427, says: 

‘•The species is still further remarkable for the great difference of coloration 
exhibited by individuals belonging to it, which have hitherto defied all attempts 
at reduction to what pushes foi “law”; but the widest vaiialion is observable in 
young birds of the year, while Die assumption of an ashy-grey head is held to 
indicate maturity.” 

Prloniturua diacurua <Vieill.). 

Five siHvimons. 

Tanygnathua lucionenala (Linn.). 

A male from Badajos. 

1 An adult male of Lophotrwrchui kieneti taken in Sibuyan, June 13, 1904, was 
accidentally misnamed on the tag and therefore omitted from my paper on birds 
of Sibuyun in Publications of the Bureau of Government Laboratories (1904), 25. 
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Lor leu I u* bourn*! McGregor, 

Among 24 specimens of this species from Tab)ns there are but 4 adult 
males and even these are not in perfect plumage. They show the 
characters assigned to this species. 8 

Sueyatomua orUntall* (Linn.). 

A male of the oriental roller from BudnjoK, Tablus, August 22. 

C«yx bourns! Steere. 

A pair of the .Bourns’* kingfisher. 

Halcyon chlorls (Bodd.). 

Three specimens of the common green kingfisher. 

Halcyon wlnehelH Sharpe. 

Three specimen* of WiuchuU'* kingfisher. 

I think the one described by Sharpe 9 Has an iinniatuic bird. At any rati’ 
the adult male is pure white Mow, as illustrated by a specimen in tin* present 
collection from Tablas, August 31. The utJiei two skins are marked female and 
are in moult, the lower parts fawn color as described. 

Merop* amerfeanut P. L. S. Mailer, 

Throe sjavinim from Barlajoa, September 12, lDUo. 

Salangana marglnata (Snlrad.). 

One specimen from Bddnjoa, September 0. 

Cacomantl* merullnu* (Scop.). 

One specimen in mixed plumage, September l!h 

Eudynamit mindancnals (Linn.). 

Two males and a female. 

Centropua vlrldlt (Scop.). 

Six specimen*. 

Xantholaema rote urn (Dumont). 

Nine specimens of the rosy barbel uere collected. 

Pitta orythrogaatar Teuini. 

One specimen. 

Pitta atricapilla Us*. 

The black-headed giound-thrush apfieurs to have lweu abuuduut in Tablas, as 
the collection contains ten specimens, in fine plumage. 

Cyornlf phlllppInenait Sharpe. 

Two specimens. 

Hypothymi* occipltalia Vig. 

One specimen, 
fthipldura nlgritorqula Vig. 

One specimen. 

•'McGregor j PubhvaUons of tl u* Hunan of (Jovmvnent Laboratories (1004), 
23, 16. 

’(fot. Bds,> 17, 256. 

44510-B 


« \ 



774 - 


Rhipidura aaulJ Bounin & Worcester. (PI. V.) 

Throe specimens of Saul's fantailed iiyeatchor. 

Zeocephua rufua (Gray)* 

Two pairs of tlic* rufous flycatcher. 

Artamldea m Indore n«lt Nteere. 

Four specimens. 

Lalage nlgar (Forster). 

One 8}>ecimon. 

Iota cinereiceps Bourne & Wincwter, 

Twenty-one sj)ccinu*ns of this fine species from Badajos, August 15 
to September 29. 

Pyenonotua goiavier (Scop.K 
A male. 

Copayehus tnlndantnafa (Urn.). 

An adult male from Badajos, September 1; two full-fledged young 
from the same locality, September 8. The adult male has bill and tail 
considerably longer than a male from Quisao, Luzon. The young differs 
from the adult as follows: 

Head, neck, mid hack dull black; chin, throat, and forebremst dull black with 
» whilinh Mpot on each feather; a few glotwy, blue-black feather* of the adult 
plumage on breast, buck, and rump. 

A set of three eggs from Badajos* August 15, have the following 
characteristics: 

Pale green, very heavily blotched with dark ht\coder and olive brown; apotn 
eiowded about the laiger end and nearly covering the ground color. Measure¬ 
ments in inches. 0.02 by 0.70; 0.02 by 0.70; 0.04 by 0.70. 

Megalurua ruflcepa Tweed, 

Three specimens. 

Aeanthopneuate borealis (Bias.). 

One sjieeimeu from Badajos, Septemher lfl. 

Artarmia leuoorhynchue (Linn.). 

A female. 

Otomela lucionenala (Linn.). 

Four specimens of tlie Luzon shrike from Badnjos. This and previous 
records of O. ludoneimn made by me are not satisfactory, as many of 
the specimens are, without doubt, something else. Birds with the upper 
parts earthy brow n and the frontal half of the head grayish white, may 
be referred with confidence to 0. hinoneims. However, there are other 
specimens with no white frontal band and with the upper parts strongly 
cinnamon-brown or even rufous, these can not la* named without com¬ 
parison with well-determined material, specimens from the following 
localities are believed to be true O. luriontnrifr 

Luiuuo, Bataan Province, and Manila, Luzon, Cuyo, t Mindoro, Lubang, and 
I'agayaneillo. 
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Tli# majority of the Philippine ahrike* of thio genu* have the under part* 
marked with dusky cron* vermieulution*, indeed it is very unusual to find an 
individual entirely free from these markings, 

Hyloterpe w Inched! Bourn* & Worcester. 

Twelve specimens of WinchellV thickhead. 

Qicattum Intermedium Bourn* & Worcester. 

An extensive series of this little flower pecker from Bndajos. Bounds 
and Worcester 4 suggested the possibility that the Komhlon bird might 
prove to be distinct from those of Tables, but l find no points in which 
birds from the two islands differ; the heavier yellow wash on the throat 
of some of the Tablas specimens in probably due to immaturity. The 
young of D. intermedium does not differ from that of D. ttibuyanicum , 
already described by me. 5 

Bird* in immature plumage were taken from August 13 to September 10. The 
first indication* of the adult plumage is a nmall patch of orange feather* on 
middin of breast. No. 10740 <f, Bureau of Science collection, taken at Badujoe, 
Tablas. September R, 1003, is selccie<l a* the type of the young plumage. 

AEthopyga magnifies Sharpe. 

Six specimens. 

Cinnyria eperata < Linn. ). 

All immature male, September 3. 

Anthreptea ch loriflatter Sharjie. 

Twelve specimens taken at Bad a jo* in August and September are in 
young or moulting plumage. 

Anthus rufulua Vieill. 

Two specimens from Tablas, August and September. 

Munla jaflori Marten*. 

One Bpccimen. 

Orlolua chinenala Linn. 

A male. 

Chibfa menagel Bourn* & WoreeHter. (PI. IV.) 

This very distinct spmes is represented by a number of skins taken 
in August and September. Unfortunately, the magnificent tail feathers 
are badly worn, this fact grently injuring the appearance of the 
specimens. 

Sareopa calvua (Linn.). 

Ten sjHJennens. 

Lamproeorax panayanala (Scop.). 

Three specimens of the Panuv starling. 

* Oee. Pap . Minn. Ao . 1, IS. 

» Publication* of the Bureau of Gorennnvnt Laboratories, 25, IS. 




ILLUSTRATIONS. 


Plate I. Ntns Candida Tick, (young *|KK'iinen). 

11. Nent. of Lalnge n\g*r (Kornter). 

III. N<*ftt «f Zoslcrops meycni lip. {with one ogg). 

IV. Vhxhia mvnagii Bounin and WorceaUT. 

V. Ithijridura ftault llmirnw and Wormder. 

VI. Jihtpidura albivcntun Sharpe*. 

VII. Ithxpidnra rytmicrpN (Oihh). 
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A NEW GENUS AND SPECIES OF CULICID>€. 


By ('tiARLKb S. Banks. 

*(Prom the entomological motion, Ihologieal Lahouitoi y t Iturean of Noiencr .) 


Family CULIOIMS. 

Hu bfutility T( >X< )RYN( Ml I TIN J?. 

Oenus W0RCE8TERIA gen. nov. 

Head with closely applied, whip, Hat scale* (PI. 1, fig 1) and 11 very small 
gioup of upright, truncated, banionntr wale* lPI. I. flg, 2) Inning distal extremi¬ 
ties crcnulate, on extreme occiput, near nape; a tuft of six cutved bristle* project¬ 
ing over eyes; thorax and abdomen with flat scale*; legs and palpi with nurrovV 
itat scales. Palpi in the 9 *lioit, .# jointed , fourth und fifth almost microscopic, 
being, together, not a* long ns width of third joint, and less than A an wide as 
preceding joint* (PI, I, iigs. 3 und 4) ; in the <$ .i jointed, acuminate, reflexed 
liefore middle. tir*t joint conqvnsed of three negment* nitchyhmed and with hut 
faint evidence of foimer segmentation expressed by arrangement of scales (PI. 1, 
tig*. A und ti) ; piohonei* long* tufaring and cuived a* in Tonorhynchitt* and 
A!< gaihinus; distal negment bilabiate, pint hot aeie lobe* strongly swollen, each 
bearing a laterally propetitig. vertical row of curved spines; wing venation a* in 
Megarhitnis, the iir*t suhmurginnl cell \ a* long and i n* w r ido ii* the second 
posterior, it* proximal angle ver> acute, that of the second (amterioi being rathei 
more rounded, the arrangement of the cross vein* differs in the sexes, the *uj>cr- 
nmnernry being farthei returned fiom the mid eros* vein in the £ than in the 9 
and the mid cross vein being ulso slightly shutter m the the cyclic vein' vei.v 
prominent ftud two patted, equally pronounced in both sexes, its euive, the reverse 
of that in Megaihutu* (1*1. I, tig. 7); metaiiotum lougifmlittullv slightly silicate 
on niedian line, densely pilose; alKlomen lairdem! laterally with sparse lours to 
fifth segment, then having dense lateral tufts of \ai legated huns; legs of both 
sexes strongly spinose except last tw r o tarsal segments; ungues of 9 simple and 
equal; those of <J unequal, the larger unidentotc on foie and mid legs, equal on 
hind legs and very small; male genitalia having the bulbous lms.il segment 
strongly setose, the distal segment long, \ety alendei, double euived, the apical 
tooth being placed ventmlly befoie the apex. (PI. I, fig. 8.) 

The typo of the gomis in IV. grata up. nov., donoriboil herewith. 

I take groat pleaauro in dedicating this* now genus in a wont intonat¬ 
ing group of insect a, to Mr. Doan C. Worcester, to whoso personal effort*, 

tj have adopted this term as n name for the vein which curves upward and 
inward or is reltexed from the end of vein 5 into the nnnl cell in the Meyaihinlna 
and Totrorhynchtluue, 
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both through study and assistance, scientific research is lastingly indebted 
in the Philippines. 

While this genus possesses characteristics of both M eyarhinvtt and 
Toxorhynchites, it is so entirely different from either of them in those 
characters upon which these two genera arc? erected that I have not the 
slightest hesitation in placing it as distinct. 

So much incertitude lias existed in the matter of palpal segmentation 
that it is most gratifying to have been able to breed and study a largo 
series of individuals and by that means to have been able, by careful 
dissections, to found the genus upon certainties. I fear that inability 
to obtain large numbers of individuals in this as in other subfamilies, 
has been the source of no little confusion as to important features. 

I personally do not approve of one-species genera and should have 
preferred studying species in the other genera of this subfamily before 
forming this one, but 1 am certain that when such study is made other 
species now supposed to belong to Mrgarhinw and Toxorhynchilrs will 
fall here. 

Worcesterla grata gen. et Np. now 

Length J 12 millimeters proboscis 7 millimeters, 2 M millimeter*, proboscis 
7 millimeters, length of wing 8.25-41.75 millimeters; head, thorax and abdomen 
dark, metallic brownish-blue, the head and mesothorav being lighter blue laterally 
as are the prothoracic lotos and the dorsal ridge of 1 lie first abdominal segment. 
Legs variegated blue, wine-color and orange-yellow, the hist color in the $ only, 
the leg bands being different in the sexes and containing much white in the 2- 

2, head with flat, light-greenish variegated metallic scales, u feu dark, 
emiulately truncated, tost mm tc scales on extreme occiput near nape (PI. I, 
tig. 2); region of eyes with lighter scales; (l loug, bioun, cuived bustles project 
ing over the eyes which are durk* wine-color or hi<mw» in certain lights; antennoo 
sparsely setose, the self* on each segment not more than 5 in nunitor, toing 
placed externally at the base of each; first segment covered to sally with dark 
green, apicaily with white scales, second segment swollen tonally, 1 } length 
of succeeding segments and having u dorso-intema) tuft ot greenish-brown scales 
on basal half only; other segments with dense, gray pile; palpi ft length of 
proboscis, 5 -jointed (P). 1, fig. 3). first segment ns long a* wide; second, about 
four times length of first; third, nearly twice length of second; fourth and fifth, 
extremely small, their combined length toing less than width of third ami their 
width being less than ft that of aut open ultimate. The apex of the third segment 
is concave not rounded , and receive* the fourth to lialf its length (PL I, fig. 4); 
scales of palpi dark purple. dis|KiKe<l in 2 groups giving the appearance of but 
2 segments, flic distal portion of each group is of white scales, those at the ape\ 
completely cmering the fourth and fifth segments; third segment strongly latei- 
«lly and apicaily spitiose, there toing 3 large spine* at extreme apex extending 
toyond fifth segment (not shown in fig, 4). Fourth segment bear* a single strong 
spine. The denuded palpus is moderately pilose (PI. 1, fig. 4), proboscis ft length 
of body, when latter is normal (not shrunken), dark-purple or wine-color, with 
Mtrong iridescence; the distal segment bilabiate with sensitively setose apex. 

Prothoracic lotos strongly swollen, occupying angle between head and mesono 
turn, covered with scales of same color as those on head and with a vertical row 
of laterally projecting bristles; pronotum with dark-green, narrow', flat scales 
grading to \cry light-green laterally ami cupreous on posterior margin; a single, 
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irrugular patch of pore-white nettle* cover* the pi one; chelir a* follow*: a down- 
ward and backward projecting group of brown bristle* at middle of side of 
pronotum, a group of golden brown over root of wing, and an ill-defined group 
scattered between these two; scute) lum with light-green, flat scale* as on sides 
of pronotuiu and n marginal row of golden bristle*: metanotiim very ditrk-brown, 
longitudinally slightly Hulcate on median lints and densely pilose. 

Abdomen with green scale* doraally on ba*ul segment*, purplish or wine-eoloretl 
on apical, first segment nearly all white, save a dorsal green patch; second and 
third, green with lateral white patch; fourth, nearly all green with faint sugges¬ 
tion of white laterally; fifth, a* third hut with Home purplish scale* and *mnl! 
white tuft; *ixth and seventh, purplish, the former having lateral tuft* of white 
and yellow, the latter, tufts of dark-brown; eighth segment, subtriangular, with 
green scale* and yellow lateral tuft*; venter, with purplish or violet-brown scale*, 
the white patches of the dorsum being almost duplicated below, except on *ixth 
segment, which i* a* fifth. 

Legs variegated and handed; coxa* with large lateral patches of pure white 
scales, femora with dark -green and white amis, the anterior being all green, the 
middle internally whitish ba.su))>, the posterior externally for nearly whole 
length; anterior tibia* bluish-green externally with narrow, yellow stupe in¬ 
ternally; mid tibia* golden-yellow except nt apex which is dark blue green and a 
mottled area externally at base, posterior tibia* all dark-blue-green except a 
mu row, internal area in it* middle; anterior metatarsi pure white with green at 
base; mid metatarsi the same, minus the* blue-green at buse, only a faint sug 
gpstion of which is left; posterior all dark-blue with white, mottled area over 
their imsal third; anterior tntsi purplish brown-green except fhst, which i* 
white for nearly it* whole length, then blown; mid tarsi white, except last 
segment which is brown gieen; posterior tarsi same a* anterior; ungues cm all 
legs simple and of about same size. 

Wing* fuliginous, and irrideseent, the veins having bluish-purple scale**; first 
Mubmurginal i length and l width of second posterior cull, its proximal angle 
very acute, that of the second posterior rounded; mid cross vein nearer base nt 
wing thau posterior. (PI. 1, iig. 10.» The cyclic vein very strongly developed 
and curving from end of vein 5 upward and inward in first until cell, its branch 
curving downward and outward being partially parallel with wing margin. 
(PI. I, fig. 7.) Halteres hasuJly swollen, pa ley el low ; knobs lighter, with tew 
dark scales. . 

d similar in general coloring to $ cx'cept ns follows: Scuiellai bristles dark- 
brown, abdomen dorsal ly, dark-green bn sally to dark purplish-blue apically, 
second to fifth segment* having only faint suggestion of white luterodorsally; 
anal tufts black in all segments except eighth which has a few golden bristles, 
more evident ventially. Veiitrum with white, lateral patches on fifth mid sixth 
segment*, occupying a total of it their width; on other segments a slight indiea 
tion of these patches in form of a light line. I^egs, with dark-blue green scales 
on all segment*, u white longitudinal areu on the posterior femora externally 
and internally. The mid and posterior metatarsi and first tarsal joints have 
light-green bunds bn sally, otherwise all dark-blue-gieen. All legs in £ and ? 
strongly spinose with exception of tarsal segments. 

The eye* of the J are blue-black; the antenna* have first joints black, with 
white pruinescenee, the second twice as long and 1.5 time* a* wide as any *uccccd 
ing; all joints except last 2 with fine, brown pultfscenco and whorls of long, 
dense, brown bristles at their middle; last 2 joint* filiform and setose with 
whorl* of bristle* from their bases: dypeus black with white pruinescenee, its 
margin bicrenate; palpi very long, 3 length of body and slightly longer than 
proboscis, reflexed nt their middle, 8-joinletl (PI. 1, fig. 5) and strongly scaled, the 
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arrangement of the scale* giving the appearance of 2 extra joint* (PL 1, fig, 0), 
the first segment composed of 3 anch>lotted segments; general color, dark-blue- 
grecn with scattered light-green scale* on dorsal aspect; distal segment, strongly 
acuminate and spined, as are the two preceding, at their apices only. Venation 
of wings a* in 9 except that mid cross vein and jwstcrior cross vein are contigu¬ 
ous; supernumerary is farthev removed from mid ciUwis rein than in ?. (He* PL J, 
fig*. 0 and 10 for arrangement of crons veins.) Thu posterior cross vein appears 
to be unstable in its position, varying In £ and 9 in specimens other than 
the types, but the same relative position of the 3 veins is maintained in the 
hc\c*. Hn l teres bn sally swollen, oehraceou*; knob* lighter with few dark hairs, 
Genitalia having basal segment bulbous and strongly npiiiose-Hctose, the distal 
segment long, slender, double-curved, the apical tix>th being placed vent rally before 
apex. (PL 1, fig. ft.) Length of £ 12-13 millimeters; length of wing ft.25-ft.75 
millimeters; length of palpi 7-7.5 millimeters. 

Negro* Occiiikntal, P. I., Bago, Hacienda “lxaiisiana," Mailum, alt., 150 
meters; and (’K»u, P. I., (’elm. (Bank#* MoUrtyor, Coll) 

Time of flight, dune. July; adults from bred specimens, 24 .lime. 1000, 

Types of £ and 9. No. 0071 in Entomological Collection, Bureau of Science, 
Manila. P. I. There are Jft retype* in the collection. 

The name of tWs species is suggostno of the fact that aside from its 
beautiful appearance, it not only doe* not bile , but its lana* destroy 
enormous numbers of noxious forms of C (didder. having fed most will¬ 
ingly upon those of Culcx falujanx Wied., Slcffomyin xcutrllnris Wnlk., 
\ar. muiamitiix Ludl., and S. fa an at ft Kabr., rar. nor., in the laboratory 
ami in their natural habitat, upon those of at least two other, as yet 
unidentified, specie, one of which it* probably Dexnoidya sp. This insect 
lias been reared ami is \er\ eas> to breed. A full diwription of its life 
history and lmbits will soon 1 h* published. 



ILLUSTRATIONS. 


Platk 1. 

Kjo. 1. 11 'artrstcria yialo gen. ot «p. nov., typical scale from occiput. X 400. 

2. Ha nit mate scale. X 400. 

3. Palpus of female. X 45. 

4. Shiiic allowing apex of third segment and fourth and fifth segments. 

X 200. 

ft. Pal pun of male showing mid-stricture of llrat segment and remaips of 
anchylosed joint near base of same. X 15. 

0. Palpus at middle of its iirst segment showing stricture and arrangement of 
scales to give appearance of articulation. The same scale arrangement 
is found at base of liist segment. X 105. 

7. Maigin of wing showing position of cyclic vein. X 45. 

n. Fifth longitudinal vein. 
b. Sixth longitudinal vein. 
r. Cyclic win, with its branching. 

8. Male genitalia showing basal um! distal segments, the latte! bearing npienl 

ventral spines, and the hurpes shown between basal segments as two 
oulwuid curving hooks. X 50. 

0. Arrangement of supernumerary and cross veins in male. X 45. 

I. Supernumerary. 

II. Mid ctoss vein. 

III. Pusteiior cioss \ein. 

10. The Maine of the female. The arrows in each case point toward apex of 
w ing. X 45. 
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A CHANGE OF NAME IN COCCID,E. 


By I'HAiiLEH S. Bankk. 


Since* (he publication of dcbcriptiona of certain new species of Corrida• 
m Tnr PmuemT .lomwi. of Hcikkck (J !)(><>), I, rt mp. my 
attention has been called to the fact that Ch ion a*pis Candida had already 
pretioualy U»en lined bv Hreen in the description of a species from 
Australia . 1 

In consequence of this previous uk* of the name Candida . i promise 
to change the name of mv species to Chionaspi$ inday 2 Ranks in place 
of Chivnaupti randida Hanks as pi ven on page of Till-: Philipi'INR 
•foniNAL of Scikmi, and also on page of the Joiunal in Part II 
of “The Principal In»eet« Attacking the Coconut Palm." 

1 Victorian \ntwaUst (HM)5), 22, 0. 

* Imlny (pron. in <U <): A Visiiyun term nieuning “little one,” 
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REVIEWS. 


The World’* Anatomists: Concise Biographies of Anatomic Masters, from SCO 
3. C. to the Present Time, Whose Karnes Have Adorned the Literature of 
the Medical Profession. By O. W. II. Kemper, M. D., Professor of the 
History of Medicine in the Medical College of Indiana. Revised and enlarged. 
Paper; 11 illustrations. 9 of which are portraits. Pp., xiv-f*79. Pr»*e, $0.60. 
Philadelphia: P. Blakiaton's Son & Co., 1»0G. % 

This small book will find a place on the table of the anatomist or of 
the general scientific* worker in biological subjects, as a concise tabula¬ 
tion of the names and of a feu important facts in the careers of a 
number who have worked in the field of anatomy. 

It will also serve to assist somewhat in the study of nomenclature. 
For the student of the history of medicine it will be of but little value, 
as it is n tabulation and not a discussion from the historical standpoint. 

Treatise on Biseatcs of the Skin for the Use of Advanoed Students and Prac¬ 
titioners. By Henry \V. St el wagon, M. 1)., Ph. D. Kouitli edition, thoroughly 
revised, (’loth, 258 illiinti»tions in the lext ami 32 full-page lithographic 
and halftone pill tea. Pp M 11311 Philadelphia: W. B. launders & Co., 190ft. 

Stolw agon’s Treal iso on Diseases of Die Skin would appear peculiarly 
adapted to the use of the general practitioner by reason of the clour 
and eoneise manner in which the various affections are described. A 
happy faculty of paragraphing, and in this way of presenting separately 
the important questions to be considered in understanding a disease, 
gives one a compioliensi\o grasp of the disease entity which is not always 
obtained m works on skin. 

The fourth edition of this excellent work i* filled with plates and 
illustrations which greatly assist one who is not a specialist in this 
branch of medicine and the lack of which makes certain oilier similar 
volumns less well adapted to the use of the man in general practice. 

The paragraphs on diagnosis, under the heads of psoriasis and eczema, 
impress one as most clearly expressed, and the entire article on eczema 
is clear and to the point. The discussion of tuberculosis of the skin 
and that of syphilis are of great practical value, and many of the 
illustrations under these subjects are more instructive than columns of 
written matter would be. The affections due to parasitic yeasts and 
molds are briefly but well presented, the article on blastomycetic der¬ 
matitis being particularly satisfactory. 
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However, many of the diseases in which those working in the, Tropics 
are peculiarly interested receive little more than brief mention. Thus, 
under the discussion of Delhi boil, or tropical ulcer, there is not even 
a reference to the work of the various recent investigators of the etiology 
of these widespread affections, no mention being made of the work of 
Wright, Strong, or James. 

Dhobie itch, the skin affection which in so many of the tropical coun* 
tries peculiarly impresses its characteristics upon the tourist, is described 
in a general and rather misleading way. 

After all is considered, it is necessary to admit that it would be 
difficult to conceive of a work more to be recommended for the purpose 
designated in the preface, namely, as a guide for those engaged in 
general practice. 

‘ E. It. S. 



im PHILIPPINE JOURNAL OF SCIENCE. 


During the faming rear a series of article* on ethnological and ethno¬ 
graphical subjects will appear in the Philippine Journal of Science. 
The first article of this series appears in this number of the Journal. The 
following additional papers will certainly be available: 

1. The Non-Christian Tribes of Southern Lttson, with Map Show¬ 
ing Distribution ,of Non-Christian Tribes throughout the 
Entire Island of Luzon; by Dean C. Worcester. 

8. The Tagbanua and Mangyan Alphabets; by Dr. T. H. Pardo 
de Tavern. 

8. The Subanoe of the Zambo&ngan Peninsula; by Edwin B. 
Christie. i 

4, Primitive Philippine Fire-Making Apparatus; by Dean C. 
Worcester. 

This entire series of ethnological and ethnographical papers will be 
of fundamental importance to all who are interested m the peoples of the 
Philippine Islands. 




THE PHILIPPINE 

Journal of Science 

Voi. I OCTOBER, 1906 No. 8 

THE NON-CHRISTIAN TRIBES OF NORTHERN LUZON. 

u 


Bj Dean C. Wqbcesteb. 

(/'Vow the office of Ihv Secrrtaiy of the Intenor, Manx la, P. I.) 


ISTTBODUOTION. 

In this article the words “Northern Luzon'’ are used to designate that 
portion of the island lying ninth of a line drawn due east from the city 
of Manila to the Pari fie coast. 

Great confusion exists as to Hie classification and geographical dis¬ 
tribution of the non-Christian tribes inhabiting ihie area. It would be 
impracticable, within the limits of a brief article, to discuss all of the 
different classifications which have heretofore been proposed and I shall 
confine myself to three of the latest and most authoritative, in 1883 
Prof. Ferdinand Blituicnti itt published liis “Versueh inner Ethnographic 
dor Philippincn,* in which lie reeognixos one race and tribe, the Negritos, 
and a second race, the Malays, which ho subdivides into twenty-three 
tribes. Bis classification by tribes stands as follows: 

1. Ths Nwhutos. 

Habitat: Principe, Isabela, Cagayan, North and South Mokes, Abra, Pan- 
gasinan, Zatubalea, and Bataan. 

8. loosaorxs. 

Habitat: Bengttet, Lepanto, including the district of Tingan and Rontoe 

3. BuSAOS. 

Habitat: The northern part of Tilas Cordillera, Tiagan, the northern 
half of Lepanto and Bonioc on the northern waters of the Bio Cagayan, 

4. Auftasms and iwictsb. 

Habitat: Nueva Vbtoayu. 

«*« 791 
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5. Bujvanob. 

Habitat: Isabela. 

8. Pa^viwyrb. 

Habitat: Nueva Vimya tad Isabela. "Perchance on ly a branch Of the 

Mayoyaoa.” * 

7. IatNAm 

Habitat: The middle course of the Agno River. 

8. I MhAGH. 

Habitat: The region extending from the Iwrdcf line* between Nueva 
Viceaya and Nueva Ecija to tiie vicinity of ^aliran, 

0. iLONocmss. 

Habitat: Nueva Vizcaya, Isabel a. Principe and northern Nueva Kcija, 

10. Mayoyaos; also called Quianganeh, Pumoiankm, and Kuji»anrb. 

Habitat: Southern and eastern Bontoo ami northern Nueva Vbscaya, 

11. Ifiuiaob. 

Habitat: left bank of the Mugat Hiver to the south and southwest from 
Fural between Mayoyao and (^imarga In Nueva Vizcaya. 

12. Gaddaneb. (A considerable number of this tribe christianised.) 

Habitat; Tlio region between the Magat River and the Eio Chico. 

If*. Itetapanes. 

Habitat: The territory to the east of the Busqm and the west of the 
GuddanfH, 

H. OVYMANEH (QTYMANEH. QtriAMANKN). 

Halntat: Tenitory north of the Bwmq 1 go rot 6 , especially the eastern 
slopes of the Cordillera which separates the Province of Abra from Cagayan; 
the right bank of the Abra Rher to the left of the I’usulgan River marks 
the western limits reached by them. 

15. Calaus or Itaveb.* 

Habitat: Western Cagayan from Pint and Tuao on the south to Maluueg 
on the north. 

10. Gamunanges and Bayauon a5eb. 

Habitat: Mountains east and north of Tu»o, Province of Cagayan; may 
be a branch of the Vuduyayn. 

17. Dadayaoh. 

Habitat: Left bonk of tin* middle portion of the Rio Grande, Province 
of Cagayan, extending into the heights near Cubagan. 

18. Nabayitgankh* 

Habitat: Region to the west of Maluueg on one of the northern affluents 
of the Rio Chico, Province of Cagayan. 

10. Abipas. 

Habitat: Region between the Nugsiping and Tubang to the south Of the 
union of tlx* Rio Grande and Kio Chico, Province of Cagayan; also the 
southern part of the mountain range which forms the watershed between 
the Rio Grande do Cagayan and the Rio Apayao. 

20. Caunoab. 

Habitat: The mountains where the Aripas dwell and farther north. 


1 Blumentritt: \ ernuoh einer tithnogmphw tier Philippine* (1882), 82. 
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TmtitTUTOCft (ItAmwjA*, Tinooiankh, Timiuim). 

Habitat ; Prom Camion in UoKon Kur to Mount Pmwm on tho border lino 
between Cagayan amt llokort Surj also extending Houth to tho neighborhood 
of ftanta Cruz and N a mac pa can, ao that they inhabit the Provinces of 
Jloko* Hur, Abra, and llokoa Norte. 

22. Apayaob. 

Habitat f Valley of the Apayao Kiver and northern poitiou of eastern 
slope of the mountain chain which *epa rates the Province of Cagayan from 
Jlokoa Norte, extending south to Malatieg, 

28. CayALAJ to ajj us. 

Habitat: OatulmTgan Tfc\<*i, one of the light branches of the itio Grande, 
in the Province of Isabela. 

24. Thayab. 

Habitat: The region to the south of the Catalan (fane*, chiefly on the* west 
side of the Cordillera, of Palauan. % 

In 1890 Professor Blumentritt published his “AlphaMischcs Vor- 
zoic-lmiss dor eingelmrenon Stiuumo dor Pliilippinon und der vor ihuen 
gesprochonen Hpraehcm.” This list differs from that published in 1882 
in the following particulars: 

Tito .IMflAcmevr and A limat are given as separate tribes, an are the 
Hayabontmcx and the Nilipaitvb, while the following trilies not mentioned 
in his first list an* added : 

AmjNiiw 

llalitat: Mountains of ZambaJes. * 

IUjnuananeh. 

Habitat: Isabela and Nueva Vizcaya. 

Ifvmamjikh. 

Habitat: Nueva Vizcaya. 

Ilaau/T. 

Habitat: Vicinity of Quiungan, Nueva Vizcaya. 

Imcauamch. 

Habitat: Nueva Vizcaya. 

lTA MINKS. 

Habitat: Mountains nf Nueva Vizcaya. 

Jumanoih. 

Habitat: Central (?) Luzon. 

Pl/NOIANKS. 

Habitat: Not given. 

The total number of tribes recognized by Professor Blumentritt is thus 
raised to thirty-six. 

In 1899 a number of priests of the Jesuit mission of Manila eol- 
laboratod to produce, for the use of the first Philippine Commission, a 
very full account of the Philippine Islands, their resources, mid their 
people,® 


9 Published in /ft amt of th<, Hhiltptriuv CammUunan (11)00), 3, 333' 412. 
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They recognized three races, the Negrito, the Indonesian, ‘and the 
Malay, of which only the Negrito and the Malay wet® believed by theta 
to be represented in northern Luzon. The Malay race they divided into 
throe Embraces—the Malay-Negriios, the Malay-Ckirwe, sad the Malay- 
Mohammedans. 

In order to facilitate comparison, I give these two lilts in tabulated 
form: 


Kamo of tribe. 


Blumentritt's list 



2. Allan* . ... 

3 Alimut- 

4. Altasane*... 

6. Apuyaos_ 

A. Arlpne. 

7. Bsyabonan. 


ft. Bujuanns- 

9 Bungauaite*. 


, A bunion.. 

. A etas- 

, Adaugto*. 


i Apayaoo . 


ft. ArijMff.._| 


AUw* ........._- 


Balngaa 


10. Busan*- 

11 Calauatt- 

12. Calingas.. . . 

13. Catalaogane* . 

14. PaAayag. 


15. Gamnngan. 
16 Uuiuaane*_ 


17. IbfJIaoN. 


BUtjUflCM . . . , 

. Buries__— 

, Busan*.... 

, CaUtuuN.. 

Calingo* — .— 

, Cutalanganm.... 


lnmutgs*..._ .J 


, Guinaaues. — .J 


ift. IftigaoM 


19 Iftimangles 
JO Igomrim. . . 


Igorrutes. 


21 llitniut . 


22 lleabanes. 


| Mountains ol Zambales. 

Pangasthan and Kambales. 

! Mount A dang In North Iloko*. 

tlulangan (?), Kueva Vireaya. 

Northwestern Kueva Vtseaya 

North western Caga>ah and neighboring parts of 
North II ok us and Ahra. 

Near Naostping and Tnbang, Cagayan 

Mountains oust of Tuao, Cagayan. 

Eastern mountain chain of Cagayan,down to the 
Pacific coast 

Isabela 

Kueva Visoa>A aud Isabela. 

Eastern cordillera of Nueva Keija, imiuntaina 
bordering on Tartar and ftimpangit; Cordillera 
of 2amba1es, eastern mountains of North and 
South Iloko*. 

Earn bales 

Abm 

Sigucy mountains, Abm, near Beitang (Jesuits). 

Valley of the Rio Chico near Malaueg, Cagayan. 

Between the Rio Gmnrfo do Cagayan and the 
AMttg River 

Watershed of Gatabutgau River, east of Hagan, 
Isabela. 

Mountains west pf Cabagan, Cagayan. 

Mountain* from Haler and Gasigumn to Cape 
Kngafio 

Mountains east and north of Tuao, Cagayan. 

Wantmhed Iwtwoen Abm River and Rio timode 
de Cagayan. Border territory between Isabela 
and Abm 

Border territory of Nuova Vtseaya and Kueva 
JCcJja. 

Kueva Vlscaya and Isabela (Bluwientrttt). Mis¬ 
sions of ituy and Paningui, eastern Carraballo* 
(Jesuits). 

Kueva Viseaya. 

Beugui t and Lepanto (BlumcntrlU). Abm, Pan* 
gsainan, Kueva Viseaya, Zambales, and Panic 
pangs (Jesuits), 

Kueva Vizcaya In cordlUom forming boundary 
With Bongtiet 

Kueva Viseaya. 
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BhuoaotriU'* Hit, 

Jesuit list 

Habitat. 

at ttongpuw- 

IS. Ilongoto* . 

Boutidarv region of Nueva Vlreayaand Pnnelpe, 

24. Irayes 

20 Inn un 

also Nueva Etlja 

Western slope* of the cordillera of Palauan (Bin- 

25, Tflinay* ... 

21 IslnosH „ 

raeutritt) Banks of River Ilaron and eastern 
slope* of Hterrn Marti* on the side of Nu« va Viz 
eaya, Isabela, and Caga>an (Jesuit) 

Nueva V1/ea\ a (Hluiaoutrltt). Pnnav (Jesuits) 

20 Italones — .. 

22 Italone* . . 

Nueva Vi/enya 

27. itetapanr* — 

28 ItcUtpanctt 

W’esfern Tsaltcla and possibly IIouUk (Bluincn 

28 Jnmimjr! 


tritt) lorritor) east of the Husoes, bounded 
on the south by the Igorrotcs of Benguet and 
on the north bv the UuinauTie* (Jesuits) 

Central (?) Ln/on 

20 Ma>oyno* 


Southwest corner of Isabela and northwest cor¬ 

SO. Nabavnganc* 


ner of Nueva Viresya 

Tern ton west of Malaueg Cagayan 

81 Negritos 

24 Negritos 

Piffeiv nt parts of Luzon (HI union trill). Bataan, 

82 Fanulpuyes „ 


North and South Ilokoc., and Nmva KeIJa 
(Jesuits) 

WTestern Nueva Vlrcavn oi Inabela 

83 ISingtam* 

i 

Not given 

84 qulatigavies_ 

quiangAtitA.. 

Cktihandanan of Quiangan, Nueva VJitoavft 

85. SHI panes . „ 1 


Do 

80 'Jingo la new__ I 

26 Tingufnncs „ 

Abm and North and south llokos (illume ntritt) 


Cordillera of Ida and 1'iovincu of A bra 
(Jesuits) 


It will be noted that the Jesuit# enumerate but twcntv-bi* tribe# while 
Blumentntt luts thirty-siv. The Atunut, AUasane\, Bayabonane v, flu- 
juanos, Bungauanes, Dadnyag, Gamungan, lfumangxes, llatnut. lUaha- 
nes, Jumangi , Mayoyaos, jXabayugancs, Panmpuyes t Pungumrs, and 
8 Hi panes do not appear in the Jesuit list, and on tlie other hand the 
A etas. Atlas, Buquiles, Buries, Bain gas, and Duma gas of the Jesuit 
hat are omitted by Iiluiiientritt, and rightly flo, as alJ of these peoples 
except the Buries aie Nogntos, while the word banc means tattooed or 
painted and is used in describing certain tattooed persons. It is uot a 
tribal name. 

In 1902 Dr. David P. Barrows, at that tune Chief of the Bureau of 
Non-Christian Tribes, wrote for the Census of the Philippine Islands 
a history of the non-Chnstum tribes of the Philippines 1 in which he 
makes the following statement: 

One impression that has gained foothold in regard to the tribes of the Philip 
pines I believe to be erroneous, and that is as to the number of distinct types or 
races and multiplicity of tribes. Owing to the fact that nowhere in the Phil 
ippines do wo encounter large political bodies or units, wo have a superlative 
number of designations for what are practically identical people. The tribe itself 

* Census of the Philippine Islands of J90S (1905), 1, 453-477. 
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as a body politic is unknown in this Archipelago. The Malayan hag never liy 
hiw own effort achieved so important a political organisation. Such great and 
elfeetivo confederacies ns wo find among iho North American Indiana line far 
lieyond the on parity of the Filipino of any grade. For example, among the 
powerful mid numerous Tgorot of northern Luzon the sole political body ia in the 
independent community. * * * 

Krfoia in nomenclature pro ail everywhere in the lalanda. Nome time* three or 
four different ter inn have been applied by different J oca Utica or town a to identical 
|jcop)oM, and nil these designation* have gone to swell the reputed number of 
Philippine tribes. Thus 111 union t lit t credits fully eighty-two such distinct tribes; 
Iho desuits, who have boon diligent collectors of information here, as every where, 
report sixty-seven tribes, and the enumerators for the census turned in on their 
schedules a total of about one hundred and sixteen different or differing titles, 
which hod to l>e explained and reduced to system. 

Dr. Barrows, in his history, adopts the following classifications for the 
tribes of northern Luzon: 

NKOK1TO JIAt’K. 

Tribe, Nrokitor. (Synonyms: Ita, Kta, Agta, Ualiuja, Dumagat. 

Anr.Ni/m.) 

Habitat: Cagayan, Isabela, Jlokos Norte, Abrn, Nueva Vixen ya, Taya lias 
(Principe and Infanta), Nueva Kciju, Hu la can, Kixal, Pangnsimtn, Tnrine, 
Zamlmles, Pampanga, and Hataan. 

MALAY HACK. 

Trilie, Igorot. 

Habitat: The Cordillera Central from the extreme north of Luxon to the 
plains of Pangnsinnn nml Nueva Krijn. 

Huler lyorot , ho employs various dialect group designations such as 
tho Uaddmtfj. Jhidm/try. ami Mayot/t10, said to he divided solely by slight 
differences of dialect. He Mates that the exact number of these groups 
has not thorough!} been worked out, hut that Ik* has personally studied 
and collected vocabularies of twelve and believes that this number includes 
all except minor variations am! one branch in the extreme north of the 
cordillera, called Apoyaos. This hist pmple, he guys, is on lsdli slojies 
of the cordillera, but far more numerous on the Cagayan side. 

Inferring further to these dialect groups of people, he mentions the 
following: * 

Daiiayag. 

Habitat: The head waters of the Rio Chico dc Cagayan in Haves district, 
Cagayan Province, where they occupy the low foothill* of the Cordillera 
Central. 

( Jaduang. 

Habitat: The region farther south, along the same foothills as the Da- 
riagatj, extending through Isabela. 

Kamnga. 

Habitat: The region east of the Dariagtty and (JaririQttg. 

IUnaos. 

Habitat: The region midway lietwecn HnUwtlawm and Labuangan. as well 
as the Saltan Kiver valley, alt in the Province of Hontoe. They are regarded 
by l)r. Hanows as the prototype of the present more civilized Tingian, 
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ftVNNAYAN. 

iiaWat: Western jmrt nf old Spanish vomaiidaneia of Quinngan. 

SlMCAN. 

Habitat: ftnstcrn part of old Spanish commuhmcia of Quiangttn. 

MaYoyao. 

Habitat: Ucgion on dividing lino between Qnianpm, in the Province of 
Nueva Viacnyn, and the Province of Isabela. 

Ihanay. 

Habitat: Mountains west of the civilized portion of Nueva Virrayu. 

TlNUUlANM. 

Habitat: Ahrn nnd eastern mountain* of Tlokos Snr and llokon Norte. 

Kankanay. 

Habitat: Northern Ilenguot and Ainburnyan. 

NaTIUjOT. 

Habitat: Southern Henguet and the district of Kayapn of the name 
province. 

Dr. Harrows Matos that for flu* purpose of ethnological classification 
all these people's represent one group, lit* then discusses what he terms 
a very curious tribe of head-hunters known among the people of Nuevn 
Vizcava us Ibilao hut sometimes designated as Honijot. 

Habitat: Head water* of the Kio tlrande dc Cagayan in Isabela Province, 
Caraballo Sui Mountains, thence southeast Ihtough the niouiituiuous portions of 
Nuevn Kcija and Principe. 

This tribe lie apparently does not regard as one of the “Igorot peoples.” 

He next refers to the nomadic Malayan families living southward in 
the moniainous country north of ltixnl Province and occurring also m 
A minis ('’amarines, Negros, and Panav. These |»eop!e are designated by 
him a wild “ typc^ M and with oilier peoples are included under the designa¬ 
tion lUd'iilrtoH . If he gives the llukidtwn tribal Tank, as he apparently 
does. Dr. Harrow’s classification stands as follows: 


Knee 


Tribe 


Dialed im>u]w. 


1 Negrito 


1 Negrito. 


2. Malay 


r2 lgnmt , 




ll 


-Goddiing. 
i>ada\ ag* 

I M«>oyno 
j KallllgU 

Hnnaoe. 

liunnayati 

Stlipnn 

(hinny. 

II TiUKuians. 

I Kankanay. 
Nahilol 
vApayaos. 


3. Ilongot. 

J. Bukidnon. 
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I am in entire accord with all that Dr. Barrowe hoa said relative to W 
superabundance of tribal designations. In a mtmbor of instances, two 
or more have l*>on given to the same tribe. The names Ibiluo* and lion* 
yolvH, for instance, are dearly two distinct designations for a single people. 
However, I am of the opinion tlrnt there is another and much more im¬ 
portant source of error. It is undoubtedly true that the ideas which 
existed among the Spaniards as to tin* moaning of the word <4 tribe” wore 
rather vague. Throughout the Cordillera Central the ranch oria or setthv 
ment is the social and political unit. In the head-hunting countries 
ranchrrias of jiooplo of the same tribe were constantly at war with each 
other, ami the blood feuds between them wore bunded down from genera¬ 
tion to generation. As a result, intercourse between these rancheruis 
was more or loss completely cut off for scores of years. It was unavoid¬ 
able that differences of dialect should develop under such circumstances. 

Further study of the jieoples of northern Luzon has shown that 
such variations have appeared to a greater extent than Dr. Barrows had 
boon led to believe. 

It was the usage of the Spaniards to designate as a tribe each group of 
people which had a dialect, more or less {peculiar, of its own. Further¬ 
more, the custom width is widespread among the hill people of northern 
Luzon of shouting out the name of a settlement when they dcairc to call 
for one or more persons belonging to it, w*ems in many instances to have 
led the Spaniards to adopt settlement names as tribal ones, even when 
there were no differences of dialect between the peoples thus designated, 

In criticising Professor Moment ritt’s classification, it must bo remem¬ 
bered that he has never visited the Philippine Islands. He is a compiler, 
pure and simple, and when preparing his list of Philippine tribes has 
been compelled to follow, nioie or less blindly, the persons from whom 
he 1ms derived his information. After nearly four centuries of Spanish 
occupation and rule, extensive areas in northern Luzon remained entirely 
unexplored at the time of the American occupation, and it 1ms proved a 
simple matter to find, in the northern part of the Cordillera Central, 
extensive river valleys within which the face of a white man hud never 
been seen prior to that date. The alleged facta as to the inhabitants of 
this region were necessarily hearsay when they reached the Spaniards, 
and seeond-lmnd hearsay when they reached Professor Blumeutritt. 

At the time their list of Philippine tribes was prepared, the Jesuits 
had never occupied missions in northern Luzon, and no explorations had 
been made by the Ainericanb in that part of live island, so that they were 
forced to digest, as best they could, the miscellaneous mass of information 
prepared for them by Blumeutritt and other writers. 

Dr. Barrows had the benefit of personal acquaintance with many of 
the peoples concerning whom he wrote. 

in July, 1902, he left Baguio, in the Province of Benguet, and traveled north 
by way of Tublay, Kupangan, Balakbak, Kibungan, and Patina. Crossing into 
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Amtmmynn to visited Bakong, Tulmoo, Itagu, Balbalit, Lampo, Buanis, Amilugiui, 
Bai« and Alilem, the capital of iho nubprovinco. From Alilem ho wont lo the 
coftfrt apil north to CiukIoii, thorns to Salcedo, and by way of Barakhnk and 
Faltog lo Titigan; thimoe to Angnki and Cervantes, returning to Baguio by way 
of Bitgulaa and DukJati. 

On fcteptcivibar 24 of the name year, T)r. B<irrow'n, accompanied by Dr. Albert 
K. Jenks, again left Baguio for the north. They proceeded t» Atnbuklao and the 
old mmand&tyria of Kayapa, vUitiug 1 j<»*o< 1, Wagon, and Limn* in the latter 
region, Thonec they pent to Ptipnx in Nuevn Vizcaya, pasalng tluough the 
country of the few remaining uncivilized htnai/H. From Dupax they traveled 
to the llongot ranchcria of Baiyait, and tlience to Qulangan by way of Hagabag. 
From Quiangnu they pioceedcd to Lugani, Baimo, and Libung, returning to 
Hagabag and croaking the mountaiiia to Kebague nnd Hagan in Isabela. From 
the lutter place they went by tin* Cutiiltuigan 1ther to San Matiano, visiting 
vaiiouH A ’ugrito and Jialwya mnciieriaH. Hot timing to (lagan, they traveled 
to Cuhagnn Nuevo and thence to Bubtna. the old mission b Cation of Haves, pass¬ 
ing through the country of the Dadttyitya; thence to Amino, Naming, and Minanga, 
all on the Hio t’hieo; thence to Kagaiwun, nnd over the divide to Ablug in tlio 
subpiovinoe of Bon toe. From Ablug they went by way of I^aguagnn, Tokuknn, 
and But hut to Sitkawikun; thence to the ranrhrria of Bontoc, returning to Baguio 
by way of Sagad.i, Cay an, CVnantes, Loo, Puguius, Adauay, Kabayan, Baklan, 
and Ambuklao. 

On other occasions Dr. Harrow* has also traveled oxtensixoly in south¬ 
ern Bcnguet ami in Abra. 

He was neiessarilv impressed with (ho absurdity of applying the host 
of tribal mimes which liad been assigned them to the peoples with whom 
he came in contact, nnd in preparing his “history 1 ’ he very properly 
attempted to reduce the number in use. It does not appear, however, 
that he had (dearly in mind a definition of the word “tribe,” and w r e find 
him dividing the people into “tribes" “types,” and “dialect groups,” 
without mforming us what la* means by any of these terms. 

Apart from this (ou fusion of terminology, any classiika<ion which 
unites such strikingly different peoples a s the* peaceable, industrious, and 
highly civilised Tinginn* of Abra, the long-haired, warlike, head-hunting 
lyorofs of Bontoc, the short-haired, head-hunting peoples of Ban a lie, 
Silipan, and JMayovao, and the fierce and wild KaHttyna in one “ethno¬ 
logical group” seems to me fundamentally wrong. These peoples differ 
in many of their physical characteristics; in the manner in which they 
group their habitations; in their dress and manner of wearing their hair; 
in thein tattoo patterns; in their architecture and industries; in their 
music and dancing; in their religious ceremonies; in their methods of 
head-hunting and in the ceremonies which follow’ successful head-hunts, 
and in their customs relative to marriage and the burial of the dead. 
While 1 am far from denying that they may have had a common origin, 
or for that matter that their origin and that of the civilized tribes of 
northern Luzon may, in the remote past, have been a common one, I do 
maintain that any ethnological classification which groups together such 
radically distinct peoples fails in the main object of such classification. 

In addition to the explorations made by Dr. Barrows and Dr. Jcnks, 



other extensive awl imjKvrtant investigations have 1 >een carried on relative 
to the non-Christian triln)# of northern Luzon. 

Dr. M. L, Miller, now Chief of the ethnological division of the Bureau of 
3*hl uoation, on Noveml>cr 8, 1004. left San Fernando, in the Province of Union, 
and proceeded np the coast to Camion in South lloko*. In the vicinity of 
Camion ho visited twenty-two Ting ion mnoherin*. 

From thin place he again proceeded along the coast northward to Undo? and 
Paoay, and near Badoc visit wl the Thtgian settlement of Pgui*. Returning to 
Vigun, he went up the Abra Kiver to Bungued, and thence to Pilar by way of 
Cnteboiigan, visiting the Negrito settlement near the latter place. From Pilar 
he passed through the settlement* of San Jos*, San OuiUermo, Tut, and lialhalaaan 
to Ouifuuui. From Duinftan he proceeded to Baguio by way of Lalmagun, Ting- 
layan, Bontoc, Cervantes, Maneayan, Isno, Bugius, DuMan, and Amhuklao. 

On January 31, 11HM1, he went to Capas, in the Province of Tar lac, and thence 
to O’Donnell and lba in Znmbules. Between Ibu and Santa Fe he united five 
Negrito settlements, and afterwards Aglao, an (lakano settlement. ire then crossed 
over the mountains through Negrito territory to Florida Blanca. In February 
of the same year he traveled to TarJac and visited a Negrito settlement near 
Mangatarem. 

In April, 19Q4I, he went to San Isidro and Cuimmituiui, in Xueva Koija, and 
thence to Baler on the Pacific const, passing through the country of the HongotR 
and Jyorots. 

("apt. Charles E. Nat hurst, of the Philippines Constabulary, lived for 
some time among the Itjorofx in southern l^panto and, since his ap- 
{Kiintment as a Constabulary officer, has traveled very extensively in Hie 
mountain country of northern Luzon. 

He has \isited the Jtoiitoc Jgoroi ranchvrtas of Ambo&n, Barlig, Lias, and 
Balangno in southern and eastern Bontoc, bordering on Nuevn Vizcaya; the 
A tihnga rancheriaM of Bubo, Mangali, Taluctoc, Tangbic, Iiiclie, Ualantey, Bale, 
Salecsec, Calogney. Damijon, Dalngen, Bofik, Pafiijuian, Linas, and Bnneng, which 
are in eastern, northeast cm. and northern Boutoc, Umiering on Cagayan, and also 
the rancheriaR of Sescean, Tnlulan, Bnlhnlasan. Pasqunl, and Innammgnn, in 
northern aud northwestern Bontoc. These ranchcrian have a mixed jxipulotion, 
composed largely of Tingians who have intermarried to some extent with Bontoc 
Igorots, and Kalin gas. 

Captain Nathorst lias l**en informed that mvuth of Lubo is a Kalinga mnrhc* 
ria called ChUln, and south of CaUn an Ifugao one called Dakalun, on the border 
of Isabela. 

(’apt. Hamuol T). Crawford, who accompanied mo from Laoagin North 
llokos to Ablug in Cagayan in I DOB, has also made numerous expeditions 
of Ins own through the mountains of northern Luzon. 

Lieut. L. E. Case, of tin* Philippines Constabulary, was stationed at 
Hanauc in Nucvn Vizcaya from January, 1908, to July, 190(5, and visited 
nearly every rnnrheria in the northwestern part of that province. 

My own more important trips through northern Luzon have been as 
follows: 

In 1900: Manila to Baguio, Benguet, and return by way of San Fernando. 

In 1901: Manila to Puzonibio, in Pnngssinnn; thence to various settlements of 
“new ChrifeliaitM,” who proved to be Tingians. , in the foothills of the Benguet 
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mountain# in Ui© vicinity of Poznrubio mid Ilosurio; thouco to Baguio, Jlenguel, 
by way of tbe vtmni rout© in Union, ami Hip Nnguilmii trail; thence liortli by 
way of the* fgorot settlements of Ambuhhio, Dakl.in, Kabuyun, JUiguuis, Aduoa\\ 
JLoo, Huy ok, and Maiumyan to (Vrvnntes; tlienee to the coast and Manila, passing 
through tho lyorot settlements of Angaki and roneepcion on route. 

In 1003: Muni la to Hnngiicd, tin* capita) of Abrn. from which point nnmcrmin 
Tin gin n settlements wore visited; thence to Cervantes in Lepunto, by way of 
til© Tinyian settlements of Tiugmi ami Anguki; thence to Bontoe by way ot Uie 
tapanto Igarot settlements of Kayiin and Hainan, and the lion toe Jyorot settle 
inoilt of Nagttda; t lienee to the lion toe Jqmul sett lenient of Mayinit and return; 
t lienee to the Hon toe lyorol settlements of Talubin and Amltoan; thence through 
the mountain miige to tin* Ifuyno settlement of Hmmue, in Nuevu Vizenjii/return 
•ng to Buiiloc; and thence ii ( v another route through the Bontoe and Lopnnto 
lyorot settlements to Kayan; tlienee by the route pte\iously traveled to Cervantes, 
ami through Iloiiguet to Baguio and Manila. 

In 1905: From Manila to Bang tied in Abra; tlienee to the Tinyian settlements 
of Munnbo, Sail Andres, ami Tui? tlienee over the Cordillera Central to Ballmlasan, 
and down the \alley of the Saltan Biver through Seseean and 'Pntiquiiin to 
Saleesee; thence north, thioiigh the Kulinyn settlenients of (innnuiiu and Uhel; 
thence over a spin of the Coidillcra Central to Mabaen, Uinlmli, Bununn, and 
Ha)align, and down the hitherto unknown Mnlmea Rivtr by way of Lupoc, 
Kalaling, Madadmio, Kahtoang, Bagnang, Bontoe fa small Knlinga uinchoria % 
not the capital of the suhprovinee of the same mime), Took Took, Manoiigmmg, 
Asiga, l aged, Malagnat, Atnmusian. and Pinukpook (Pinecpee) ; tlienee to Tuao 
and Tuguegarao. in Uaguyan, and up the Bio (Jrnndo to the llongot settlement 
of Dumatmto in southern lsnUda; thence by way of Kchaguc and Cmig to 
Bayomboug, the capital of Nuevu \ irniyii, north through the Quinngan and 
Bauaiie settlements and o\ei the Polis langc, to Bontoe, returning by the usual 
route to Baguio and Manila. 

In 190d: Kiom Manila o\eihiiul to Lnong, in llokos Norte; tlienee to Fiddig, 
and tlienee b t \ ii\ci U*d and tiail over the Coidillera Uentral to Onllaoas, in 
Apuvao; thence down the Ablug Bivei, thiough the ranchn ins of D.illaous, 
Cnhugaonn, Uipoc, Ahlul, Nuguilian. Nagtuyungan, Dibagut. Paiocago, Dipadi, 
Nneagmiiii. Madatag, Tainogne, (Vbotot, Pili, Masimut, Loeub, Nngbabalayaii. 
NugsiniLuingan, Cubugttuun (tlieie ale two lanehttutH of this name oil the Ablug 
Hiver), Atannni, Magapta, Bolo, Uaga, Futiciuti, Uuenned, Bubiilayan. Burayaiigan. 
Tauit, and Maeulaling, to Ablug; tlienee to Aparti, and by way of the Bio Urande 
to Hagan and (biniu, ill Isulielu Province; tlienee to the huhnya ranvhrria of Sili 
and the ffugau ranch* rum of Ma^o^ao, Ayatignn, and Biinnue; tlienee to Bontoe, 
Baguio, umi Manila by tiie usual trail. 

Governor IHiih Villnmor, who accompanied me on my 1905 ami UMM> 
trips, has vinitcd practically every nettlcmeiit of non-riirihiiann in lus 
province ami haw made the direct journey overland from llagan ami Santa 
Maria in laabela Province, to llangued, in Abra, popping on route at 
runny Knlinga and Ifugao rrtnrhrrUus. 

('apt. Henry KHaulier, of the Philippine* (VuiKtabnlarv, 1 me made 
numerouH trijw northward and westward from Malaucg, in the Province 
of Cagayan, lias thoroughly explored the Knlinga country between Ma- 
huieg and Nagjdmhangan on the Ablug Hiver, and ha* ascended the river 
far gome dintance above the latter point. 

It rihouhl further be remembered that there are organized and effective 
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governments in Bonguet, Nueva Vizcaya, and in the aubprovincerf of 
Amburayan, Lcpaato and Bontoc, which wltaitivoly fofm the Province 
of liopanto-Bontoc. (Governor Pock, of Bonguet, and Lieutenant- 
Governor Halo, of Aniburavan, have repeatedly visited every settlement 
under their jurisdiction. Governors DinwieMio and Tteed have done tho 
same in Lopanto, as have hieutenant-Govornors Folkmar and JKekman 
in Bon too. In Nuova Vizcaya there remains .practically no unexplored 
territory, thanks to tin* efforts of Governors Johnson, Bennett, and 
Knight, and of Lieutenant Case. 

While the census enumeration of 1JHW was in progress, a special effort 
was made to ascertain the truth about the non-Christian tribes of the 
Philippines, and much valuable information was obtained relative to 
tlioso of northern Luzon. 

It is not too much to sa\ that hardly a ranrltprta now remains in the 
Cordillera Central and its foothills, except in the district of Apayans, 
sliieli has not bmi visited by Americans, while even in the latter district 
twenty-nine of the more inijsjrtant ranchrrias have been visited. Ah a 
result of these recent explorations, a large amount of reliable information 
1ms been gathered, and it is upon this information and upon personal 
observations that the conclusions heremafter set forth are based. 

Doubtless much of the present confusion os to the tribes of northern 
Luzon is due to the fact that those who have written concerning them 
have uacd the word “tribe” with very different meanings. 1 will, at the 
outset, endeavor to make plain the sense in which I employ it. 

The Century Dictionary and Cyclopedia describes “tribe” as follows: 

Ttibr: (1) la Homan history, one of the three patrician orders, or original 
political division** of the people of ancient Home, the Kanines, Titles, and Lueeres, 
representitig l cspectiu’l}, aceording to tradition, the separate Latin, Sabine, and 
Etruscan settlements, having at their union equal representation in the senate 
and retaining tlieir distinctive names for several centuries. Hence, (2) any one 
of the similar divisions of a race or nation common in antiquity, whether of 
natural or of political origin: as the tribes of Athens. (Ethnical tribes among the 
ancients regarded themselves as enlarged families, and generally bore the name of 
some real or supposed common progenitoi. Such were the twelve tribes of the 
Israelites, the tribes of the Dorians and other Greek races, etc.) (3) Specific¬ 
ally, a division of a barbarous race of people, usually distinguishable in some 
uay fiom theii congeners, united info n eotnmunify under a recognized head or 
chief, ruling either independeuily nr subotdinately. In genera), the tribe, as it 
still exists among flic American Indians and many African and Asiatic races, 
is the earliest form of political aigunization, nations being ultimately constituted 
by their gradual amalgamation and loss of identity in the progress of civilisation. 
The characteristic of all these races (TJralian), when in the tribal state, is that 
the tribes themselves, and ail subdivisions of them, aw* conceived by the men 
who compose them as descended from a single male ancestor. In some eases the 
tribe can hardly l>e otherwise described than as a group of persons taken col¬ 
lectively ; any aggregate of individuals of a kind, either as a united body or as 
distinguished by some common characteristic or occupation. 
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Wobfitoris International Dictionary given the following definition of 
the word “tribe:” 

frtbf: (l) A family* race, or series of generations descending from the wine 
progenitor, and kept dint hurt, an in the case of the twelve tribes of Israel, de¬ 
scended from the twelve* cons of Jacob, (2) A number of species or genera having 
certain structural characteristics in common. (3) A nation of savages or un¬ 
civilised people; a body of rude people united under one leader or government, 
as the tribes of the Six Nations; the Heneca tiibe. (4) A division, class, or 
distinct portion of a people from whatever cause that distinction may have 
originated; as, the city of Athens was divided into ten tribes. (5) A family of 
animats descended from some particular female piogenitorj as. Hie Duchess tribe 
of shorthorns. 

Under the fourth alternative definition given in the Century Dictionary 
any one of.the several clarifications winch have been adopted for the wild 
tribes of northern Luzon could be justified. On the other hand, were we 
to adopt any definition which includes as an essential feature the existence 
of a head or chief warrior of the tribe as a whole, wo should he forced 
to the conclusion that there is no Mich thing as a tribe in the Philippines 
outside the territory occupied by the Moros. 

1 use the word in the following sense: 

A division of a race composed of an aggregate of individuals of a kind 
and of a common origin, agreeing among themselves in. ami distinguished 
from their congeners by physical characteristics, dress, and ornaments; 
the nature of the communities which they form: peculiarities of house 
architecture; methods of hunting, fishing and carrying on agriculture; 
character and importance of manufadurcs; practices relative to war and 
the taking of heads of enemies; arms used in warfare; music and dancing, 
and marriage and burial customs; but not constituting a political unit 
subject to the control of any single individual nor necessarily speaking 
lhe same dialed. 

Where different dialects prevail among the members of a singh tribe 
it should lu* subdivided into dialect groups, 'flic differences in language 
between the people of different dialect groups of a tribe are of course far 
loss radical than are those between the people of different tribes, 

Returning now' to a consideration of tin* list of tribes published by 
Blmncntritt and by the Jesuits, I will endeavor by a concrete example 
to sl>ow the absurdity of the conclusions to which one is led who follows 
their classification. 

Rlumcutritt assigns the following fifteen tribes to Nueva Vizcaya: 

Alimnt, Altasancs, liungananes, Ibilaos. Ifugaos, Ifumnngies. llvmnt, 
Henbanes, llungoieb, Isinays , Itatoncs , Mayoyaos, Panuipuyes . (Juian- 
ganes, and Silipanes. 

The Jesuits add the Jgorots and the Irayas. 

Nueva Vizcaya has been so thoroughly explored that no unknown tribe 
con possibly exist there, and these explorations have shown conclusively 
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that there' are hut three non-Christian people# in the proving mp the 
Mongols, the Iftigaos, anti the hinays. Of the remaining tribal designa¬ 
tion# employed by Blumentritl, Ihiltm and /tahnes are sjmonym# of 
llongots; A Hmut and I lam at are synonym#; and Urn Ihmgananes or 
Bnnnayanes, Mayoyaos, Quianganes, end Silipanes are all Ifngaos to 
whom the names of their ranciterim (or in the case of the AUmat, the 
name of their river valley) have been applied a# tribal designations. 

The Altasanes. lfumangics, Ileabanes, ami Panuijmyes do not exist. 
Jn all probability these latter names were taken from those of ramhorias 
which have long since disappeared. While some of the larger rancherias 
in northern Luzon are very old, others art' of recent origin and the names 
and locations of these settlement# are constantly (‘hanging. 

When descending the »Saltan ltivor valley in 1905 1 was greatly puzzled 
by my failure to find numerous rancherias shown on the Spanish map 
which I was using. As the Spaniards had a garrison at Balhalasan, it 
seemed that they should certainly have mapped correctly the ranch? Ha* 
on the upper Saltan River. 1 inquired concerning the ones wliieh seemed 
to be mining and learned that the people of one had been decimated by 
smallpox and the sunivors liad ImriiiHl the houses and fled: those of 
another had practically been exterminated by their enemies; those of a 
third had moved in search of more extensive agricultural lands, and so on. 
Meanwhile several new ratu'herias had sprung tip. Therefore, it will 
readily ho understood how it is that in many instances no people# can at 
present be found answering to names which a few years ago were con¬ 
sidered to be tribal designations. 

To the lists of tribal name* employed bv Blmnontritt and the Jesuit# 
which may be excluded from further consideration because no pwple can 
at present be found who apply those names to themselves must he added 
the Addang . A dung lax, Art pas, Ha yob o nan , Hnjuanos, Gamungan , 11 eta- 
panes. Jumangi , Nabayuganes, and Pnngiunes. 

As already stated, the term “Buries” of the Jesuit list is not a tribal 
designation at all, while the separation of the Negritos into Abunlon. 
Arias, A dang fas. Allas. Malagas. Bu guiles, and Dumagas is hardly jus¬ 
tified. It is true that the grou|># of Negritos to which these* name*# have 
been applied differ more or less, those differences deluding on the extent 
to which they have intermarried with neighboring peoples; and since 
thev have always adopted the languages of their civilized neighbors they 
often speak different dialects as well; but they have all attained to sub¬ 
stantially the same degree of civilization, or perhaps letter, they all 
continue to lack civilization to substantially the same degree and can not 
lie considered as belonging to different tribes when the word “tribe* is 
employed in the sense in which 1 use it in this article. 

I will not here further criticize the lists of Blumontritt and the Jesuits, 
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but will state that in my opinion the following tribes should ho recognized 
in northern Luzon: 

I Tin* NsmiTOK. U The iixmmTs (Ihilaoh). Hi Triis Ka- 
ungam. XV Twk JproAOH. V Tm: Bontoc Iuokoth. VI Tub 
I 4WANTO-BENGUI5T luOBOTN. Vll TjfE TlXWANS. 

A word as to terminology* Dr. Barrows and Dr. dents in writing the 
namw of Philippine tribes have ordinarily used the same form for both 
singular and plural, although Dr. Barrows at least has been very incon¬ 
sistent in thin matter. This usage has been allowed under protest in 
printing his contributions to tin* Census Heports. 4 There is some excuse 
for it when the name of a tribe is of Malay origin, hut it become* absurd 
when applied to nam<*n domed from the Spanish, as, for instance, Ne¬ 
grito. When ouo is writing English rather than Malay it seem* to me 
well to form plurals in the usual way by adding "s" or “es" to the sin¬ 
gular, ami 1 have followed that usage in this article. 

1 will now endeavor to deseril** briefly the several tribes above listed, 
giving under each — 

1. The synonyms of its name as well as the names oJ peoples which now 
exist or are sup|toned to have evisted and hu\e been given separate tribal 
rank, aud in tuv opinion are not entitled to such rank, but should he 
classed as belonging to the tribe under discussion. 

2. Its habitat so fur as it is ai present known. 

It. A brief description of tin* physical characteristics of its inomliers; 
of their dress and ornainenih, including ornamentation of the skin by scar¬ 
ring or tattooing; of their buildings and settlements; of their hunting, 
fishing, agriculture and manufactures; of their methods of warfare and 
head-hunting; of their arms: of their music and dancing; of their 
marriage customs, and of their customs rclatiw* to the burial of the dead. 

I shall not discuss folklore, or religious beliefs or other ceremonials 
except* in so far us they are directly related to the subjects above 
mentioned. 

Tribe I. THE NKOItlTOH. 

SYNONYMY. 

ABUNLON Nairn* applied to the A tyritrm of ZamlnilcH, especially when of 
mixed Iriond. # 

ABURLIN. Naim* applied to the A vffritm of Aloriones, Tnrlae. 

ADANQ. Naim* of a Wi/r»/o people which foi uu-rly in ha hi tod Mi. Adaug in 
North Hoko* at the extreme northern end of the Cordillera (Vntrul. No such 
people now exist h. 

AOANE8. Synonym of Adontj. 

ADANGIN08. Synonym of I fin nr/. 

ADANGTA8. Synonym of I dung, 

ADAUGTA8. Synonym of A tinny. 


4 <\'ii$uh of I he Philippine Jvlttnd* of HHht ( 11105 ), 1 , 45 * 1 . 
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AETAS. t!»a common name lor Negrito*. It hm been applied more e*]«etally 
to those of Cagayan, Isabela, Pampanga, Bulacati, and Bataan, * 

AQTAS. Name applied to the Negrito* of Isabela, 

AHETA8* Bymmym of A eta*. 

AITA8. Synonym of A*to*. 

ATT AS. Name applied to the Negrito* of Cagayan. 

BA LUO AS* Name applied to the Negrito* of Nueva Ekija, Pampanga, 2am- 
bales, liocos Stir, and Tarlac; especially to those of mixed blood* 

BUQUILE8. Name applied to the Negrito* of Zambales, 

DU MAG AT. Name applied to tlwwe of the Pacific coast of notthern Luaon. 

DUMAGA8. Synonym of flumagat. 

DUMANGA8. Synonym of Dumapat. 

ETA, Synonym of Aetas. 

IT AS. Synonym of Aeta*. 

PARAMES. Name applied io the Negrito inhabitants of a ntneheria la the 
municipality of Baggao, Cagayan. 

HABITAT. 

The Negrito* are still numerous in the mountain* of Bataan and Zambales 
and in Hie eastern mountain chain of ncutheni Luzon extending from Capo 
tingafio to Baler. They are found in limited number* in tlie mountains of Kisal, 
Bulacan, Pazupaiiga, Tarlac, Pangasinan, and llokoa Norte. A few still remain 
in Nueva Kcija and Abra. 

There is a coiuddemblc ami between the Uio Grande dc Cagayan and tlic Abtug 
Hivcr in the Province of (tagayan which is populated almost exclusively by 
Nt grito*. They are also to be found in the former comnndant'iax of infanta and 
Principe, which now constitute part of the Province of Tayabaa. 

DESCRIPTION. 

The Negritos* generally believed to have been the aborigines of the 
Philippine* Islands, are racially distinct from the other tribes. 

It is possible that when they have been more carefully studied we shall 
fiud it is necessary to subdivide them into several tribes. At pjneeent, 
next to nothing is known of those inhabiting the great eastern Cordillera 
of northern Luzon, from the latitude of Baler to Cape Eugafio. How¬ 
ever, the inhabitanth of the remaining Negrito settlements in northern 
Luzon are quite well known and are in every way so similar to each other 
that there seems to be no suflieienl reason for making any attempt to 
subdivide them. 

The Negritos, fib is well known, are os a rule of dwarfish stature, but 
contrary to the usual belief, many of them are well formed. 

Among 77 Zatnbales Negritos selected nt random and measured by Mr. Heed, 
fcbe tallest man measured 6 feci 2 incite*, and the tallest woman 4 feet H incites. 
The average height of 48 men wn* 4 feet 0 inches; tlmt of 2f> women was 4 feet 
0 incite*. The shortest man measured was 4 feet 2 inches high, and the shortest 
woman 4 feet. 

The photographs of an adult man and woman standing beside me! 
which are reproduced in Plate I, figs. 1 and 2, give a good idea of relative 
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ttbse. The types shown are full-blooded Negritos of Bataan. Unfortu¬ 
nately, many of the persons measured by Mr. Reed were of mixed descent 
and some wc to even half-breeds. 

The Negritos are of a dark, sooty-brown color and have woolly hair, 
which is usually black but may be reddish-brown. The men often have 
abundant beards and a thick growth of hair on the arms, chest, and legs. 
(PI* IV, figs. 1 and £.) They have broad and flattened noses, thick lips, 
long arms, and in many instances prominent abdomens. They make no 
attempt to dress their woolly hair, which stands out from their heads and 
is allowed to grow until it gets long enough to be troublesome, when it is 
chopped off with a bolo, or cut with scissors if they are fortunate enough 
to possess any. (PI. II, fig. 1.) Some of the Bataan Negritos shave a 
round spot on the crown of the head during the hot months of the year. 
(PL IX, fig. 1.) This* they say, is to let the heat out! Those of 
ZambaJes occasionally shave the entire back of the head up to a line 
extending from one ear to the other, over the top of the cranium. 
(Pl. XIV, fig. 3.) 

The custom of pointing the front teeth is widespread among the 
representatives of this tribe. The operation is performed not with a 
file, as is commonly supposed, but in the following manner: A chip of 
wood is placed back of the tooth to be oporated on, the point of a bolo 
is pressed firmly against the front surface of the tooth and the bolo is 
struck o sharp blow with a stick or stone, so that a corner of the tooth 
is chipped off. This operation is repeated on the other side and an 
artistic point is thus produced. (Pl. XXI, fig. 4.) 

The Negritos do not tattoo themselves, but do ornament themselves 
with scar-patterns, produced by making cuts through the skm with slivers 
of bamboo. (Pl. XXIII, fig. 1.) Into these cuts, which are arranged 
with more or less geometric symmetry, dirt is rubbed to cause them to 
become infected and to produce large scars. The men may have scar- 
patterns on their chests, backs, and arms; the women on their chests, 
backs, arms, the calves of their legs, fronts of their thighs (Pl. XXV, 
fig. 1), and sometimes also on their breasts and abdomens. 

The normal dress of the Negrito men and boys is a clout of bark or 
cloth (Pl. I, fig. 1; Pl. II, fig. 1); that of the women is a short skirt of 
bark or cloth, reselling from the waist to the knees (Pl. 1, fig. 1; 
Pl. XII, fig. 1). However. &b many of the groups of Negritos fre¬ 
quently come in contact with civilised natives, they often acquire from the 
latter articles of civilised dress of which they are very proud. Many of 
the women habitually wear camisas or uppor garments, which the ones 
who are unmarried are very reluctant to remove. 

Their ornaments are varied and characteristic. The most peculiar 
ones are bamboo combs, which the women wear thrust into their back 
hair; these are decorated with scratch-work patterns, which are black¬ 
ened by tubbing grease and soot into them. In many instances they are 
4SS41— a 
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provided with depending plumes of horBohSir, to which brigbt-ftfertyl, 
yellow and white feathers are fastened with bits of beeswax; these plumes 
are attached to tlie concave, or inner, surfaces of the combs by means of 
the same material. (PI. XXV, fig. 4.) A highly characteristic Negrito 
ornament consists of cirdcts of boars’ bristles, worn by the men about 
the ealvea of the legs. (PI. X, fig. 1.) 

Their other ornaments are earrings, bits of copper wire, buttons, beads, 
pieces of looking glass, and similar things. Many have no ornaments of 
any sort. Like most of the other non-Christian peoples in northern 
Luzon, they are especially fond of bright-scarlet doth* 

They often employ "medicines.” consisting of leaves at herbs which arc 
pasted on their temples or thrust through the holes in their ears, and of 
tubers or seeds which are strung on bits of creeper or rattan and hung 
about their necks. (PI. XX11J, fig. 1.) These remedies arc supposed 
to be of value in curing colds, headaches and fevers. 

They have practically no manufactures of their own. On occasion 
they roll leaf tobacco into rude cigars for their personal use. They 
fashion their bows and woodnn-headed arrows and lances with boles 
obtained from the Christian natives. The arrow and lance-heads of iron 
and steel which they sometimes possess are all obtained hy purchase or 
trade. They make no cloth or pottery and, so far as my observation goes, 
do not even know how to make any fermented drink, although they are 
*at no loss to know the use to which Buch drink is commonly put and 
when supplied with it by others promptly get intoxicated. 

Most of the Negritos, while somewhat inclined to bo mischievous and 
thievish, are timid and peaceful. They have feuds among themselves, 
but seldom make war on neighboring tribes. However, the people of 
some of the settlements in the eastern cordillera of northern Luzon have 
the reputation of being quite fierce and warlike. The bow and poisoned 
arrow are the principal weapons used in war. (PI. X, fig. 1.) The 
Negritos are afraid of strangers and sometimes take "pot shots” from 
ambush at persons who invade their territory without giving due warning 
of their approach. Head-hunting is unknown among them. 

Normally the Negritos are nomadic in their habits, and as a natural 
result they do not build houses worthy of Clio name. Their dwellings 
are mere huts with roofB of leave's or grass, under which there may or 
may net be sleeping platforms of poles. (PI. XXIX, fig. 8.) Such 
huts can be constructed in a few moments and are of course abandoned 
without regret. They are usually scattered here and tliere through the 
forest, although occasionally a group of one or two dozen will be found 
together. Governor Bias Villamor informs me that the largest settle¬ 
ments of northeastern Luzon number forty to fifty families. 

The Negritos subsist chiefly on game, fish, wild honey, and forest 
products. In fishing they sometimes use small traps and sometimes hows 
and arrows. I have found those of southern Isabela very skillful in 
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the use of circular casting-nets, which they occasionally obtain from thoir 
civilised neighbors, in hunting they employ dogs, and often, also, nets 
into which deor and wild hogs are driven in order that they may bo 
liittcdd while entangled. They arc very skillful in the use of the bow and 
arrow and in their hunting employ poisoned arrows which bring large 
game down very quickly, without rendering the flesh unfit for eating. 
Snakes, lizards, frogs, and certain insects and insect larva* are prized by 
them as articles of food. 

Moat of the Negritos do not practice agriculture at all. A fow of the 
individuals who have come in contact with the civilized natives, plant 
oamotes (yams) and squashes, and a still smaller number a limited 
amount of mountain rice. Little or no cultivation is given to the crops 
when planted, and it often happens that by harvest time their owners 
ltave wandered off through the mountains to some point many miles 
distant, thus losing the fruits of their labor. 

In very rare instancoa small groups of Negritos settle in some par¬ 
ticular locality and actually cultivate fields. In such eases they usually 
build houses which, while but feeble imitations of those of their civilized 
neighbors, are a distinct improvement over their ordinary huts. 

Dogs and chickens nre their only domestic animals, and they have 
few of the latter. 

They are very found of music, although their instruments are of a 
primitive sort. They make “jow’a-ljarps” and flutes from bamboo, but 
their principal musical instrument is the copper timbrel imported from 
China and known throughout northern Luzon as the gansa. (PJ. LII, 
fig. 4.) Bamboo violins and rude guitars are sometimes seen among 
them, but dance music is almost always furnished by gansas alone. I 
have seen men dancing on their knees and playing gnnms at the same 
time. (Pi. LIJ, fig. 4.) The most characteristic Negrito dance is 
the so-called circle dance, in winch men, women, and boys group them¬ 
selves about one or two of the older inhabitants of the settlement; each 
person hooks two or three fingers into the clout or waistband of the skirt 
of the individual in front of him and the whole company then begins 
slowly to move in a circle with much stamping of feet and some shouting 
and singing, the latter being usually performed with the mouth covered 
by the hand. This circle dance, which is indulged in at funeral and 
wedding feasts and on other important occasions, is ofteu kept up until a 
dusty path has been worn through the sod. (PI. LI I, figs. 1 and 2.) 

Various obscene dances of the Negritos have been described by travelers. 
Many of these tales are obviously untrue, as an* all stories to the effect 
that these people go wandering through the forest in a state of absolute 
nudity; but Dr. Thos. R. Marshall, formerly Chief Health Inspector of 
the Philippine Islands, has described to me in detail an obscene dance 
partici pated in by one woman and two men which he witnessed at night 
in the mountains of Zatubales. His word is above suspicion. I have 
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neither seen nor heard of similar dances among any of the other northern 
Luzon tribes. 

Mr. Reed describes the following special dances which he observed 
among the Negritos of Zambales: 

The camote dance, in which the performer, after some preliminary 
fanqy steps, goes through the motions of finding a camote patch, digging 
the tubers, putting them in a sack, and shouldering it, all the time keep* 
ing watch for the owner in order that he may not be caught stealing. He 
then cuts his way through the fence which surrounds the patch, attempts 
to ford a river, gets into deep water, and loses his burden. The feet are 
kept in rapid motion throughout this pantomime and the body is bent 
forward in a crouching position, so that greet physical exertion is involved. 

In the bee dance, the performer finds a nest of bees, which is conven¬ 
tionally represented by a piece of cloth tied to a pole. He then goes 
through the motions of making a smudge, climbing tho tree, and holding 
the smudge under the nest. He is stung, retreats, makes other attempts 
and finally succeeds in smoking out the bees and securing the honey, 
whereupon he holds a feast. 

In the tortnre dance, a person who represents the captive is bound to 
a stake and tbe participants first execute a circle dance, with its usual 
vocal accompaniments, around him. The movement soon becomes very 
rapid, until the performers are leaping around in an apparent state of 
great excitement. Finally, when worked up to a proper point they draw 
their bolos, rush at the victim, and go through the motions of chopping 
him to pieces. 

In the lovers’ dance, a man and a woman take part. The woman keeps 
her feet moving in time to the music but remains in one place. The man 
dances about her with various extravagant gestures, and the performance 
is continued until both are tired out. 

In the duel dance two men, armed with bows and arrows, have an 
imaginary encounter. One of them ultimately succeeds in placing a 
fatal shot, his opponent falls to the ground, the victor dances up to the 
body and goeB through the motions of cutting oft the head with a bolo. 
He then calls for the relatives of the dead man to come and avenge tho 
deed, but an no one appears he buries the head and body. Mr. Coed 
states that this dance lasts some fifteen minutes and that during this 
time the man, who by previous arrangement was to be the victor, never 
for a single instant pauses or loses step. 

In practice the Negritos are ordinarily monogamous, hut polygamy is 1 
allowed and is not infrequently indulged in, inability to support mote 
than one wife being apparently the usual reason for not having a larger 
number. 

Among the Negritos of Zambales and Bataan, when a young man has 
found a girl whom he wishes to marry, he inform# his parents, where¬ 
upon the family discuss her value, and after an agreement has been 
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reached on this point the suitor or some one of his relatives goes to her 
parents to ask if the suit will be favorably considered. If an affirmative 
answer is received they return and a little later take presents to the father 
of the prospective bride. If he is satisfied, he gives his consent. If 
not, more presents must he forthcoming. Betrothals are made by 
parents for children of very tender years, but actual marriage docs not 
take place until about the age of puberty. 

The marriage ceremony varies iu Zambalos from practically none at 
all in the Pinntubo region to a rather eomplicaied affair in the vicinity 
of Olongapo. Ju some eases, as soon as payment has been made for the 
bride, a dance follows, after which the young couple go to their own hut 
In other ranch arias there is a ceremony during which food is exchanged. 
A mat is placed on the ground and on it is set a dish of cooked rice. 
The bride and bridegroom seat themselves, facing each other, with the 
dish between them. The man places food in the mouth of the woman and 
she reciprocates, whereupon the crowd set up a shout and the ceremony is 
held to be terminated. Sometimes the girl runs away and her husband 
pursues her, calling to her to stop, and she ultimately done so. 

I once witnessed a marriage ceremony among the Negritos inhabiting 
Mount Mariveles, in Bataan Province. The bride and her friends hid 
in the forost. The bridegroom and Ins friends searched until they found 
them. The bridegroom then attempted to persuade the bride to go to 
the place where the ceremony was to be concluded, beating a gansa, 
dancing in front of her, and constantly retiring in the desired direction. 
The bride had a piece of doth which she kept drawn over her head and 
face and she moved along the ground a few yards at a time in a squatting 
position. When the sweet music discoursed by the bridegroom failed to 
accelerate her progress sufficiently, he or his friends placed gifts a short 
distance in front of her. Ultimately she came out into a clearing in 
which a platform had been erected some 12 feet above the ground. An 
inclined plane of poles led up to this platform. The relatives of the 
bride gathered about her, armed with long rattans. The bridegroom 
made a rush for her, getting soundly whacked in the process. He seized 
her in his arms, and carried her up to the top of the platform, where both 
of thorn sat down with their arms interlocked. Some of their friends 
and relatives also mounted the platform. Others placed gifts at the 
bottom of the inclined plauu to persuade the couple to como down. Ulti¬ 
mately they descended and squatted in front of an old man and an old 
woman who had been detailed to give them “good advice.” 

Mr. heed states that divorce is not common among the Negritos of 
ZambaleB and that tliore seems to be a prejudice against it. My observa¬ 
tion is that it is quite common among the Negritos of Bataan. It is 
effected by mutual consent between the two persons interested, if their 
respective families agree to the arrangement Where there has been no 
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fault on the part of either person the property is divided equally, but tlfo 
mother takes the children. 

If a woman deserts her husband for some other man whom she prefers, 
the now husband must pay a fine, and if he can not be compelled to do so 
the family of the woman must pay back to the husband what he gave 
for her. If the new husband is caught, and is unwilling or unable to 
pay tlit fine imposed, ho may be put to death. 

The dead of the Bataan Negritos are buried in the ground at some dis¬ 
tance from the houses, after more or less elaborate {*eremomos. The 
graves are often fenced in to keep wild hogs away. The relatives of the 
deceased watch the graves for some time and hold occasional feasts near 
them. 

The Zambales Negritos also bury their dead in the ground, wrapping 
them in mats and placing them iu graces 3 or 4 feet deep. 

Unfortunately, there is little reason to believe that the Negritos can 
ever be civilized. Attempts in this direction heretofore made in the cases 
of individuals have usually ended in lamentable failure. Even children 
who have been taken very young and brought up in Christian families 
have shown a strong tendency to return to a wild life. 

Negritos have in many places been greatly imposed upon by the Chris¬ 
tian natives, and in not a few eases tJheir children have been stolen from 
them by the latter, nominally so that they might be christianized but 
really m order that they might be brought up as slaves. Their parents 
have revenged themselves on their civilized neighbors by raiding crops 
and killing or running off cattle. 

Under strong provocation they are entirely eafwible of doing murder, 
but murderous attacks are usually the result of gross mistreatment. 

For the present, at any rate, all thut can be done for these little blacks 
is to protect them from their civilized neighbors and persuade them to 
refrain from making trouble when they are not themselves molested. 

They are a fast disappearing people, but their numbers do not seem to 
be diminishing as rapidly in northern Luzon as in other parts of the 
Archipelago. The total number of Negritos m the Islands is commonly 
estimated at 25,000, but while the whole northeastern coast line and the 
Pacific <*ordillcra of northern Luzon remain unexplored, and while wo 
do not even know whether true Negritos exist in the interior of Mindoro, 
such an estimate is at the best but a mere guess. 

Tribe II. THE 1LONGOTH. 

SYNONOMY. 

IBILA08. Name applied to the Mongols by the tainsg people of southern 
Nueva Vizcaya. 

1LUNGUT. Hynonym of l Ion got s. Name applied by the Uongotn of Tayabos 
to themselves. 

ITALONE8. The tioddon name for the Mongols. 

LINGOTE8. Hynonym of Mongols. 
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HABITAT. 

Boutheastem and southern Isabela, especially along the head waters of the Rio 
Qrando d Cagayan; eastern Nueva Vizcaya; mountain* along border between 
Ntiera Eclja and the old otmandancia of Principe, now a part of the Province of 
Tayabas; also the old comandanoia of Infnnta, now a part of the same province. 
There are a few, small, isolated ranrheria* near Du pax, in Nueva Vizcaya. 

DESCRIPTION. 

The Jlongnin are of Malay origin, showing, however, abundant indica¬ 
tions of a considerable infusion of Negrito blood. In southern Isabela, 
whore they are in. dose* contact with the Negritos, they still intermarry 
freely with the people of the latter tribe. As a result, many of them 
are dark-skinned, curly haired, abundantly boarded and of low stature. 
(PI. IV, tig. 3.) Some of them, however, seem to be nearly pure 
Malays, and an occasional individual may bo met with who has quite 
sharp and regular features. (PI. IV, tig. 4.) The hair, which the 
men as well as the women allow to grow long, is contined in a knot at 
the back of the head, around which strips of bark or cloth are sometimes 
wrapi>od. Many of the men wear over the hair and just above* the 
forehead in front, a net which, while keeping the hair out of their eyes, 
also serves os an ornament. (1*1. IX, fig. 3.) No other Philippine 
tribe uses a hair-net of this sort. 

The dress of tile men consists of the usual clout and that of the women 
of a skirt reaehiug from the waist to the knees. (PJ. II, fig. 2 : PI. XII, 
fig. 2.) These garments are sometimes, though rarely, supplemented by 
shirts in the case of the men and by mmisas with the women, but the 
latter articles, even if possessed, are worn only on state occasions. 

The ornaments of the Jlongots are peculiar to, and highly characteris¬ 
tic of, this tribe. I have referred to the curious hair-nets worn by the 
men. Another common and jxicuUar ornament is a girdle made of small 
cowries strung on hits of cloth or twine. The women and sometimes also 
the men wear girdles of this type about the waist, or extending over one 
shoulder and under the opposite arm. (PI. XX, fig. 1; PL II, fig. 2.) 
As the Ilungots are essentially an inland tribe, extending to the coast 
only in Principe and Infanta, it is remarkable that these shell girdles 
should be so generally distributed. They are highly prized, and must 
be secured with difficulty. Another very characteristic ornament consists 
of a round and concave piece of mother-of-pearl on which black scratch- 
patterns have been made. (PL XXV, fig. 5, a and b.) This is attached 
by means of a bit of wire to the ear, usually to the cartilage of its upper 
border. (Pl. VII, fig. 3.) 

Still another highly characteristic ornament is an hour-glass shaped 
affair made of copper wire, coiled spirally. It is worn by the women, 
usually on the left arm but occasionally on the right, anil extends from 
the hand to the elbow. It is so heavy ns seriously to interfere with the 
use of the arm on which it is worn. (PL XX, fig. 1.) 
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The Ilongots like to wear about the neck, the waist, or over one shoulder 
and under the opposite arm, great coils of fine copper wire or of a fine 
cord, the latter woven in ornamental patterns from strips of bark or fiber 
stained in. different colors. They are also very fond of wearing coils of 
split rattan of a scarlet color, which they say is the natural one. (PI. 
VII, fig. 3.) They have other ornaments, consisting of tufts of bristles 
or tassels of fine thread, to which, with infinite pains, they attach bright 
bits of metal, feathers, etc. (PI. XXV, fig. 5, b.) Many of the bristles 
are ringed about with fine threads of bright colors. Tobacco pouches 
of bark cloth are decorated with ornamental stitch-patterns of colored 
thread and with bright-colored seeds. Lime-boxes of bamboo are some¬ 
times ornamented with scratch-patterns, darkened after the Negrito 
fashion with grease and Boot. Elaborate armlets of polished bands of 
metal of different colors are commonly worn by the men. 

In short, the Ilongots display a high appreciation of ornaments, and 
with the very limited means at their disposal show much patience and 
ingenuity in fashioning them. 

I have never observed Ilongots who were tattooed to any extent, but 
Governor Villamor informs me that he has seen men whose chests were 
covered with tattoo markR. They do not ornament themselves with 
scar-patterns, as do the Negritos. 

Some of their houses are fairly well constructed and of considerable 
size. (PI. XXX, fig. 2.) They are built on piles Bet firmly in the 
ground, or on the trunks of trees which have been cut off at a considerable 
distance above its level. To enter a house one must usually scramble up 
an inclined pole, which may or may not have notches cut in it The 
house often has an outside platform. The fioor is made of bamboo or 
of the smooth stems of saplings tied in place with rattan or creepers. 
The sides may be low and open, or high and covered with palm or rattan 
leaves or with grass. The roof is well thatched and has a good slope; 
it ends in a short ridge from each end of which there projects a pointed 
piece of wood, curving upward with a broad sweep. This form of roof 
and type of roof ornament are peculiar to the Ilongots. Not all of the 
houses have the pair of sticks projecting from the ridge of tho roof like 
a pair of horns, but most of the bettor ones are so decorated. While 
some .of the houses are wretched affairs (PI. XXX, fig. 1), all, so far 
as my observation goes, are better than Negrito huts. 

In addition to their houses, the Ilongots make small, but well- 
constructed, rice granaries, on the roofs of which often may be seen the 
same curved and pointed pieces of wood which appear on those of their 
dwellings. 

These people often live together in considerable numbers. Their 
houses are usually scattered irregularly about clearings made by girdling 
forest trees and cutting and burning underbrush. 

They keep dogs for use in the chase. Occasionally, also, they have pigs 
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and chicken*, bet Z hare never seen any other domestic animals about 
their settlements. 

The manufactures of the Ilongots show a distinct advance over 
those of the Negritos . They do not weave cloth, but make the so-called 
bark cloth and also circular casting fish-nets, buying the necessary cord 
and sinkers from the Christian natives. The women sew with a reason¬ 
able degree of skill and embroider as well, in a rude fashion. The men 
make head-knives, metal lance-heads and arrow-points, employing in 
their blacksmith operations the usual double-barreled bellows and a 
charcoal fire. They also manufacture many of their own ornaments, as 
well as their wooden shields, and construct small wooden boats winch they 
handle quite skillfully in swift water. They grow, cure, and roll their 
own tobacco. 

They prepare basi, extracting the juice of the sugar-cane with a simple 
mill similar to that used by the Kalingas. (Pl. XL, fig. 2.) The 
juice is then boiled for a short time and is put into olios and kept. No 
spices or fruits arc mixed with it at any stage, and after fermentation it 
becomes dear and ultimately quite sour. 

The Ilongots are more warlike than are the Negritos, but are cowardly, 
their attacks being almost invariably made from ambush. Feuds exist 
to some extent between their different settlements, as well os between 
Mongols and Negritos . Christian natives who are forced to travel the 
lonely mountain trails of their country are sometimes attacked and killed 
by them, robbery being, it is said, the usual motive of the aggressors. 
Occasionally, also, the Ilongots attack barrios of the civilized towns and 
take a few heads to assure a good rice-crop for the coming year, or to 
avenge wrongs received at the hands of the Christians. 4 

Like the Negritos, the Ilongots depend largely on fishing and the chase 
for their food supply. In taking game, they employ nets of their own 
manufacture and use bows and metal-headed arrows and lances. Their 
hunting arrows and lances are usually made with detachable heads 
fastened to the shafts with strong cords. (PI. XT, figs. 3 and 4.) When 
the barbed head of sucli an arrow or lance is fixed in an animal, the shaft, 
dropping loose and catching in the brush or grass, impedes the escape of 
the game. 

The Ilongots are expert fishermen. They are very successful in the 
use of circular casting-nets and are also skilled m spearing fish by 
torchlight. 

Their agriculture, while a distinct advance over that of the Negritos, 
is primitive. They select a suitable piece of forest land, girdle the trees, 
and chop down the brush. (PI. XXXVII, fig. 1.) When the trees have 

4 Dr. M, L. Miller informs me that when Ilongots murder travelers on the trail 
from Nueva Fcija to Baler, in Tayabas, they never rob their victims, even though 
the latter may he loaded with goods, but content themselves with cutting off and 
carrying away a hand or some similar trophy. 



died, the brush is burned and in the soil thus left hare are planted moun¬ 
tain ri(v, quashes, gourds, cucumbers, and sometimes a few tomatoes sad 
a little sugar cane or egg-plant; bananas also are grown abundantly. Xta 
planting rice, tbo women make holes m the ground with specially shaped 
and carved implements of hardwood, while the men drop in the seed 
and cover it. (PI. XXXIX, fig. 1.) The clearings are often quite ex¬ 
tensive, although but little care is given to the growing crops, which 
become buried in a tangle of vines and weeds. However, rice, Which is 
an especially valuable crop, is sometimes quite carefully weeded. It is 
harvested by cutting off the individual heads, which are tied in bundles, 
placed on low platfroms, and protected from rain by thatches of loaves. 
(PI. XXXY1, fig. 1.) 11 is said tluit the llongotg of any given settle¬ 

ment are unwilling to transfer their rice to their granaries until some one 
of their number has taken a human head m order to assure a good crop 
for the coming year. 

Their arms consist of bows and arrows, broad-bladed head-knives, and 
lances with weak shafts and still weaker points which arc hardly larger 
than good sized arrow-heads. (PI. X, fig. 2; PI. XV, figs. 3 and 4; 
PI. LX, fig. 2, a.) The shafts of their lances are ornamented With spiral 
bauds of mctul or of vegetable filler for about Imlf of their length. The 
shields are long au<l narrow, of very light wood, and are obviously dwigned 
for stopping arrows. (PI. LXI, figs. 1, a and 2, a.) 

Tlie head-hunting of the* llongotg is of a rudimentary sort and may 
perhaps fairh be considered as representing the first stop in the evolution 
of this particular form of sport. They usually cut off the heads of 
their victims, but either leave them beside the bodies or throw them away 
after liaving carried them for a time through the forest. They appar¬ 
ently do not take them home to exhibit at a subsequent ceremony, as 
do most of the head-hunting tribes. In taking heads tho llongotg use 
a sharp, broad-bladed knife. (PI. LX, fig. 1, a.) 

Tbeir most common musical instrument is made of a joint of bamboo, 
from the outer layer of which strings have been cut, and raised by means 
of wooden bridges. (Pi. L1X, fig. 1, a.) A man holds the instrument, 
while a woman plays it by striking these strings with two slender, curved 
strips of bamboo. (PI. LIJ1, fig. 1.) In addition to this peculiar 
instrument the llongotg make and use the nose-flute and the bamboo 
mouth-organ. 

The only dance I have seen was to the accompaniment of the bamboo 
instrument jusl described. There was but one dancer, a man, who gave 
a grotesque and exaggerated imitation of the movements of ambushing 
and slaying an enemy and taking his head. (PI. L11I, fig. 2.) 

In another one described by Governor Villamor, two or three men and 
an equal number of women take ]iart. The men form a lihe add with 
outstretched arms dance around in a circle. The women never enter the 
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line, but dance at one side of it. The mouth-organ as well an (he bamboo 
UMtr&unent above doamUnl are need to provide the music. 

The Uongots are polygamous. One man may have several wives who 
Hot infrequently all live together in one house. However, jf he is 
wealthy, he may construct as many houses as he has wives, the dwellings 
being built close together. Many men also secretly keep queridaa or 
mistresses, but if this fact becomes known they arc obliged to pay fines 
to the relatives of their lawful wives, and this act also makes lawful wives 
of their querula *. 

The l ion got# not infrequently abandon their sick. They are said not 
to use medicines for ordinary illnesses, but only in the treatment of 
wounds and in connection with childbirth, They trv to cure their sick 
by stuffing them with food. 

When a death occurs, the members of the family mourn throughout 
the ensuing night, keeping up a series of doleful cries which may be beard 
at a groat distance. Early the following morning they desert the house* 
in which the death occurred, leaving it not to return, but they take 
with them all articles of value. The dead person has the dwelling 
ns his sepulchre. Sometimes, when the house of a sick person is large and 
valuable and it is evident tlwt he is likely to die. in order to avoid 
abandoning the more pretentious structure a smaller one is hastily con¬ 
structed and the patient is removed to it before death occurs. 

The Mongols punish robbery among themselves—that is, among the 
people of a single rancheria —by obliging the thief to grasp a piece of red- 
hot iron. However, if a man from one runcheria steals from an indi¬ 
vidual belonging to another, he is l)cld to have committed a praise¬ 
worthy act. A murder among the j>eople of a ranch cria leads to a feud 
between the two families concerned. When a person from oue settlement 
kills a person lielongiug to another, war between the two ranUmrias 
results. Adultery* is punishable by tine paid by the offending person to 
the family of the one offended. 

The anito images of the Mongols u are made of grass or leaves and arc 
usually set up on river hanks. After the mwsbarvMeasures to propitiate 
thorn have been taken they are abandoned or even burned. 

In general it must be said of the Mongols that, while superior to the 
Ntgrttos. they are of inferior intelligence and of a somewhat unreliable 
and treacherous disposition, which makes them far more dangerous than 

•The word Is u*ed by the Ibitaas , the Kalmyks, the Ifugaon, the Bontoc 
Jguroi*, the Brngiurt-Lepanto Igorot *, and the TtngutnH. Primarily it seems to 
mean a spirit, and in very many cases the term is employed to designate the *piriN 
of the dead. It is a Wo applied to images of men and women carved fiom wood 
or made by tying leaves or grass together which have to do in one way or anothei 
with effort* to secure the assistance of good spirits and io propitiate evil ones, 
fdfts are made either to the visible images of amtos or to the invisible spirits 
bearing the same name and various propitiatory ceremonies arc performed, the 
performance of sneh ceremonies being termed by some tribes “making anito." 
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their little black neighbors. They keep very much to themselves, main¬ 
taining only such intercourse with the people of the neighboring civilized 
communities as may be necessary in order to secure salt, metal, cloth, 
and a few other necessaries. However, the experience of Americans with 
them has tended to show that they appreciate fair dealing and that when 
their confidence has been won they refrain from hostile acts toward those 
who have become the objects of it. 

Probably, as in the case of the Negritos , there is little hope of doing 
more for them than to protect them from the aggression of the civilized 
natives and to cause them to refrain from hostile attacks upon others. 

They constitute a sharply marked tribe, the members of which may 
usually be distinguished without difficulty from any of their non-Chris¬ 
tian neighbors. 

The names Ilongots , Ibilaos, and Halones are designations for the same 
people, and I have adopted the former because it seems to be the one m 
more general use. 


Tribe III. TIIE KALINGA8. 

SYNONYMY. 

ARIPANES. Synonym of Anpaa. 

ARIPAS. Nome applied to the Kahngas who formerly lived near Tubang. 
C ago}an. No such people now exists. 

BAYABONAN (?). Raid to have been a tribe occupying the “mountains east 
of Tuao, Cagayan.” As the country east of Tuao, Cagayan, is a level plain, it 
maj well be doubled whether tmeh a people ever existed. At all events they do 
not now exist. 

CALAGUA8. Synonym of Calauatt! 

CALAUAS. Name applied to the KaUngua occupying the heights in the neigh 
borhood ut Malaurg and the valley of the Rio Chico, in Cagayan. 

CALINGAS. Synonym of halmgaa. 

CATALANGANES. Name applied to the halingo* living east of Hogan, on 
the Catalonian River, in Wbela. 

CATALAtfGES. Synonym of Caialanganes. 

CATATANGANE8. JSynonym of CatatanganeB, 

DADAYAG8. Name applied to the Kahngas living west of Cabagan Nuevo 
and in the lower Saltan Kivcr valley. 

DAD AY AS. Synonym of Iktdayags. 

GADDANE8. Name applied to the Kahngas of western Isabela Province, many 
of whom were long since convex ted to Chiistianity and have become civilized. 

GAM UNO AN. A name which has been applied to the uncivilized inhabitants 
of the mountains “east and northeast of Tuao, in Cagayan.” As no such mountains 
exist, it i* doubtful if there ever was such a people. 

GAMUNANG. Synonym of Gatnungan . 

GAMUNANGANE8. Synonym of Uamunganu 

I RAYAS. Name applied by Blunientritt to the people living to the westward 
of the Catalanganra. 

KALI BUG AN. Name applied to certain Kalingas of Isabela Province. 

NABAYUGANE8. Name applied to the Kahngas living to the westward of 
Malaueg, in Caguyan. 

YOGADE8. Synonym of OaAdanes. 
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HABITAT. 

The territory inhabited by the K a Ungas h, broadly speaking, the eastern slopes, 
river valleys and foothills of the Cordillera Central from the Saltan River north 
to Dagara and to the vicinity o! the valley of the Ablug River. In some places 
they extend into the level plains of Isabela and Cagnyan. There are several 
important ranoherta e on the Santa Matia friar estate in the former province and 
there is one north of Hagan near the Rio Grande de Cugaynn. Thcie are a 
number of others to the east of 1 lagan in the level country and in the foothills 
of the western slopes of the chain of mountains which hoi dels the Pacific coast. 

The line of demarcation between their territoiy and that of the Twgians of 
Bontoc is & fairly sharp one, although there lias been some inteimairioge in the 
settlements along the upper waters of the Saltan River. The ( ordillera Central 
separate* the KaHnga « fioin the Txnguins of South and North JJokow. They ate 
constantly at war with those of Dagara and the Apayaos district. They appar¬ 
ently have not intermarried nt all with (he Xrgiitoa, and their territory, except 
for the isolated rtmtsherian near llagan and those lying to the eastward of 1 lagan, 
is hounded on the east by tlmt of the Christian municipalities. 

DRSCHl PTION. 

The Kalinga* arc of Malay origin. They are loss well-known than is 
any other northern Luzon tribe except the Mongol*. They arc a cleanly 
people, of medium stature ami are physically well-developed. The average 
member of the tribe may be recognized at a glance by his high check 
hones, and especially bv his peculiarh shaped eyes, which are set very 
far apart. (PL V, figs. 1 and 2 ; PI. IX, fig. 3.) No other Luzon people 
have such eyes. The skin is brown, the hair black and usually straight, 
hut in some rare instances wavy. The men wear the hair long behind, 
and banged across the forehead, with a cut extending from the level of 
the bang along each side of the head over and considerably back, of the 
car. The long, hack hair is allowed to hang down. (PI. IX, fig. 3.) 
This method of cutting the hair is peculiar to the people of this tribe, 
although a very similar style is followed bv the Bontoc Igorots . 

In spite of the remoteness of the legions whuh they inhabit, the 
Kalingm are belter dressed than the people of any other northern Luzon 
tribe except the 7'ivgians. The men wear the usual 1 louts, but in ad¬ 
dition have short jackets, which, like their (louts, are often ornamented 
with beadwork. Many of them have collars of beads. They al«o usually 
wear blankets of silk or very gaily colored cotton cloth, which are knotted 
over the right shoulder in such a way that the arm on the opposite side is 
supported in a fold. A bag or sack which is opened and closed by 
sliding silver or brass rings is often worn around the neck. (PI. X, 
fig. 3; PL VII, fig. 4.) 

Huge holes are pierced m the lobes of the ears and stretched to receive 
great rolls of gaily colored worsted or cotton yam, or plugs of wood 
which extendi back along the sides of the neck in such a way as to turn 
the lobes of the ears forward. When wooden car-ornnments are used, 
coins, pieces of brightly colored stone, or bits of looking-glass are inserted 
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in the ends which are directed forward, or these ends are coveml with 
pieces of doth embroidered in bright colors. (l f L VJI, fig. 4.) 

The women wear skirts reaching from the waist to the knees, or, in 
rare instances, even to the ankles ; also cnmisas of brightly colored and 
large-figured cloth of Eurojn»an manufacture, or of the handsome striped 
cloth which they themselves weave. (PL XII, fig. 3; PI. XVII, fig. 2.) 
They wear clouts under their skirts. 

That the habitual wearing of so many clothe* by the women is a matter 
of display rather than of modesty is shown by the fact that they discard 
their Minims when at work, and if they have occasion to cross deep 
streams, strip naked, regardless of the presence of men. 

Nearly eierv woman or girl owns a pair of huge brass earrings of a 
peculiar form (PL XX, fig. 2) which weigh two to four ountm The 
part which passes through the ear is wrapped in leather or cloth to 
prevent its chafing the flesh. Still more highly prized are large ear orna¬ 
ments of mother-of-pearl, each shaped like a solid figure 8. ^Pl. XX, 
figs, 3 and 4.) Many hca\v necklaces are also worn. (PL XX, fig. 3.) 
The beads most highly prized, called tntmding, are of agate and very 
roughly made. (PL XX, tig. 4.) They are apparently valued on account 
of their age, and one of them is sometimes worth a carabao. Next to 
those in value come imitation agate beads of recent manufacture. 

Many of the women have beautiful, long hair, which is banged across 
the forehead and worn in great coils about the head, )>eing held in place 
by numerous strings of beads. (PJ. XX, fig. 3.) On state occasions it 
is the fashion to wear great switches of dead hair. (PI. XX, fig. 4.), 
Very wealthy women and influential men sometime* wear elaborate or¬ 
naments of scarlet and yellow feathers. (PL XX, fig. 4; PL VIIJ, 
rig. i.) 

The Kalin <j a at do not tattoo themselves to any very great extent. The 
women sometimes have marks on the throat or the forearm* supposed to 
bring good luck. (PI. NXJ11, lig. 2.) The men are tattooed even less 
than the women. Their marks are usually on the shoulders and are said 
to be of no special significance. 

Their settlements consist of groups of from three or four to a score of 
houses, placed close together and often ]torched in some inaccessible spot 
on a steep niouutain side. (PI. XXVI], iig. 1.) Not infrequently they 
are surrounded by wind-breaks of bamboo. The houses are of two types. 
Those, built on the ground are quite dean and arc very substantially 
constructed. Tin* floors, which are raised five or six feet above the 
ground, are usually made of well-cleaned stalks of rnno grass tied close 
together. The piles on which the houses stand, and their frameworks, 
are of hard wood. The roofs, which on the inside have a concave curve, 
consist ordinarily of an inner layer of closely tied and well-cleaned runa 
stems over which is placed a very thick, outer layer of carefully laid grass 
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common use, I have never seen an individual of this tribe maae ,pottery 
of any sort. Apparently many of the highly valued earthen pots have 
come from China. 

Wood carving is not common. 1 have seen only scratch-work, black¬ 
ened with soot and wax or grease, on bamboo lime-boxes, and ornamental 
clotheH-hangerB of carved wood on which figures had been burned with 
hot irons. Kalingu fireplaces are usually provided with carefully cut, 
stono fire-dogs. 

The Kalinga is a bold warrior and an inveterate head-hunter. His 
arms consist of shield, head-axe (PI. X, fig. 3), and lance. The shield 
is painted black, with red and yellow rattan lashings. It has throe points 
above and two below and is of a graceful form, peculiar to the people of 
this tribe. (PI. LXT, fig. 2, 6.) The liead-axe has a slender blade with a 
curved, cutting edge on one side and a long, projecting spine on the other. 
The wooden handle is frequently ornamented with bands of metal of 
different colors and has on it a projecting point under which the first 
finger may l>e hooked to prevent the axe from slipping from the grasp 
when it is carried blade down. Ordinarily it is thrust into the waistband 
of the owner. It is a tool as well as a weapon. (PI. LX. fig. 1, />.) 

The lances show a great variety of forms. Some of them have luiads 
of hardened bamboo ornamented with scratcli-work designs and with 
plumes of horsehair. Others have steel heads which may be plain or may 
ha\o two to six or even eight pairs of barbs. Many of the lance-shafts are 
ornamented with horsehair plumes and with lashings or woven envelopes 
of scarlet, yellow, and black rattan. (PI. LX, figs. 2, b, c, J, and r.) % 

The head-hunting expeditions of the KaHngas are carefully planned in 
advance, and a plan of campaign once formed is carried out as closely 
as circumstances will permit. A band of forty or fifty warriors may be 
on the trail for days before they reach their objective point. The combat 
is usually begun from ambush, and is of short duration. The man who 
first reaches the enemy is the leader. As soon as either side has a com¬ 
batant down, it concentrates its efforts on saving his head and to this 
end tries to get away with him as speedily as possible. 

Warriors always make a determined effort to secure the heads of 
enemies killed in battle and to carry them to their rattcherias , where they 
are immediately exhibited in bamboo baskets at the houses of the persons 
who took them. These baskets, which are in general use among the 
Kalingas and Tingians , are made in the following manner: A thick 
piece of green bamboo of the proper length is sharpened at one end and 
driven into the ground. The other end is split down for & foot and a 
half or two feet in such a manner as to moke & dozen flexible slats. 
These slats arc then separated and others arc interwoven with them in 
a horizontal direction so as to form a conical basket with its point directed 
downward and ending in a solid stem of bamboo. A pair of partially 
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mid head-hunting rnatoina, their mimic, their dancing, and especially in 
the character of their jicculiar vahao$ % at which public event* are discugsud 
and victories over enemies are celebrated. 

They are strong, cleanly, brave, and intelligent. They are probably 
1<*88 industrious than the Ifugam or Bontoe IgoroU, but are vastly more 
so than art* the Negritos or Mongols . t do not believe tliat the chocking 
of head-hunting among them will prove to be a matter of any great 
difficulty, and when they are onee on good terms witli their Christian 
neighbors and thus gain a market for their product*, they will pay more 
attention to agriculture. 

One former branch of the trihe, the (iaddanes, now forms an important 
element of the civilized population in the Ongayan Valley, and there 
would seem to be no good reason why the remaining w r ild Kalingas should 
not follow in their footsteps. 

Tribe IV. THE IKITdAOK. 

SYNONYMY. 

ALAMIT. Name applied to the Ifugaos of the Alamtt River Valley, Quiangan. 
Nueva Vizcaya. 

ALIMUT. Synonjm of Alamtt . 

ALTABANE6. Synonym of Altasane*. 

ALTA8ANE8. Name formerly applied to the Ifuynos of northwestern Nueva 
Vizcaya. No such people now exist*. 

AYANGAN. Name applied to the Tfugaos of the ranch*ritt of the aatne name 
in Nueva Vizcaya. « 

BUNGANANE8. Said by Rlumcntritt to 1 m* u wailikc and po*»tbly head- 
hunting trilie of IsnMa and Nueva Vizcaya. No Much trihe now evints. 

BUN NAY AN. Name applied to the Ifugaos of Quiangun and neighboring 
rancher fan, 

EPOCA08. Synonym of Jfugan*. 

G4 LI PANES. S> nonym of titlipaiu*. 

ILABANE8. Rlunientritt quote* Diaz Arenas an authority for the existence 
of Hueh a tri)>e in Nuevu Vizcaya in 1848. It no longer e\iata. 

IFUQAD08. Synonym of Jfugaos. 

1FUMANQIE8. According to Diaz Arena*, who in quoted by Rlumentritt, a 
tribe of “Igorrot (*" of Nueva Vizcaya in 1848. No such jioople now exiata. 

ILAMUT. Synonym of Alanul. 

IPUCAOS. Synonym of Ifugaos. 

IRAYA8. Name applied by the JchuUm to the Jfvgitot i and Kalingtut inhabit¬ 
ing the banka of the River Union and the eastern slope* of Hie Sierra Madrts in 
Nueva Vizcaya, Iwibela, and Cagayan. 

MAYOYAQ8. Name applied to the Ifugaos of the >anchrria of Mayoyao and 
other ueiglihoring rancherias of Nueva Vizcaya. 

PANIPUYE8. Synonym of Panuipuyw* 

PANUIPUYE8. According to Rlumentritt "‘a tribe of ao-oalled /gomife* to 
to lie nought in western Nueva Vizcaya and Isabela.” No *uch trHie now exists. 

PUNGIANE8. Hazard by Blumentritt interrogatively as *’a tribe of the 
Mayoyaos.” No such people now exiata. 
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(PL II, fig. 4; PL XIV, fig. 1); from each a pendant also of oporcula, 
hangs in front. These girdles arc very valuable and, if their wearers 
are to be believed, are often the property of the settlement rather than 
of the individual; their use seems to be confined to men of high rank 
or of great wealth. The women wear armlets or leglets of copper wire, 
earrings, bead necklaces, and strings of beads in the hair. (PL XVII, 
figs. 3 and 4.) The beads are in some instances very large and of a white 
stone resembling fine grained marble. (PI. XXII, fig. 3.) Both men 
and women occasionally wear in their hair white tail-feathers from cocks. 
(PL V, fig. 4; PI. XIV, fig. 2.) 

The Jfuguo* live in rancherias which sometimes number five or six 
thousand souls. However, the houses of a given rancheria are not 
placed closely together, but me scattered about in little groups of from 
four or five to a dozen or two. so that a settlement may extend along a 
valley for ten miles. Doubtless one of the reasons for this arrangement 
is that the people desire to be near their wonderful, terraced riee-fielda, 
m order to watch the supply of irrigation water and to prevent depreda¬ 
tions upon their crops. (PL XXVI; PL XXXVII, fig. 2.) 

Their dwellings are built from 5 to 8 feet above the ground, on strong 
piles which are often ornamented with rough curving. (Pl. XXXI I, 
fig. 2.) They lia\e hoard floors and sides and thatched roofs. In the 
peak of the roof there often is a small room in which rice and other 
commodities are stored. At one side of the main living-room is a fire¬ 
place made of earth and stones; the smoke escapes through the chinks 
of the house as best it may. Over the fireplace and at its sides, are 
grouped the skulls of animals killed in the chase or sacrificed at feasts, 
and also, on occasion, the skulls of enemies whose heads have been taken 
m war. Carved, wooden images, called anitos , are not infrequently seen 
at the sides of the door. (PI. LXTI1, fig. 1.) The houses are usually 
windowless. 1 have seen lizards carved in relief on the under surfaces 
of floor boards. 

AI the side of the door maj sometimes be seen a shelf on which are 
placed the skulls of enemieh. (PL LX1T, fig. 2; PL LXIII, fig. 1.) 
At the corners of the house one also sees skulls of caruhaos or pigs, carved 
wooden imitations of carahuo horns, bunches of dried grass, and some¬ 
times human skulls. T have seen an ornamental frieze of alternating 
carabao and human skulls on a level with the floor and extending half¬ 
way around a house. Hanging from the floor timbers are neatly 
woven baskets with v small doors. In these the chickens are placed at 
night to prevent their being stolon or carried away by civet cats. 
(Pl. XXXII, fig. 2.) 

The Ifitgaoa build rice granaries and also often construct, at a short 
distance from their own dwellings, little grass-thatched houww with tight 
board floors and sides, the crevices between the boards being chinked 
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The Ifugao eats his rice from a carved wooden bowl which may be 
single or double, or may take the form of a largo vessel with four small 
ones attached to its perimeter. (PI, XLVI f fig. 1.) The large bowl 
is uwed for serving boiled rice and the smaller ones hold Balt, popper, 
tomatoes, etc., with which tin* rice may he flavored. Forks anil spoons, 
with handles carved in imitation of men and women, are in common use, 
aB are bowls on the covers of which arc carved pigs, carabaos, or figures 
of men and women. (1M. XLVI, figs. 2 and 4 ; PI. XLVJI, flg. 2.) 

I have seen a liiuc-liox made from a human hone, on which was scratched 
a picture illustrating the manner iu which the original owner of the bone 
lost his life. (PL XLVI, fig. 3, A.) Liiue-hoxes ornamented with elab¬ 
orate scratch-work pattern* arc* frequently seen. (PI. XLVL flg. *1, a.) 

Near, or under, the houses one sometimes finds large, artistically shaped 
wooden mt tug-benches, each large enough to accommodate two persons 
stretched out at full length. (PI. XLVI 1, flg. 4.) 

The Ifugao has boon, ami when not held in check, still is an inveterate 
head-hunter. The head-hunting feuds are strictly rrwchvria affairs. 
When some of the people of a given runchcr'ui lose their heads, theii 
friends make little or no attempt to take vengeance upon the particular 
individuals who took them hut are content to get the heads of any of the 
residents of the settlement to winch the aggressors belong. In (lie past, 
each ranrhrrut has, a* a rule, been at war with every other for miles 
a round. Its people were ordinarily sufficient unto themselves and in 
many instanees had little intercourse with outsiders for scores of years. 
It is doubtless due to this fact that a number of local dialects have 
sprung up, ami that the Ifugao i>eoplc, who really form a distinct and 
sharply marked tribe, have been subdivided into so many so-called tribes. 

Heads taken in war are brought home by those who take them and are 
exposed at feasts which last for varying periods, their lougth depending 
upon the wealth of the victors and the importance of their victims. The 
skulls arc then carefully cleaned and arc used a« household ornaments 
by those who took the bends, being either placed about the fireplaces, or 
at the doors or outer corners of the houses, or in u row at the level of the 
heavy floor timbers, or eveu, in some instances, hung in baskets under the 
eaves. 

The arms of the Ifugao consist of a long shield in the form of a 
board, with a lmnd grip at the back, the lower end cut squarely off anil 
the upper bluntly pointed (PL XI, fig. 1; PL LI, fig. 5); a steel lance 
with finely shaped head and wooden handle, reinforced with rattan 
lashings which are often colored mb and a broad bladod knife attached 
to a board sheath by means of one or two loose rattan lashings. The 
knife and sheath hang from (ho waistband of the owner’s clout. (PL XI, 
flg. 1; PL LX, figs. 1, r and 2, g, A, and i.) 

Small group of houses are often surrounded by riei^paddies with high 
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and almost vertical walls, which make the approach of enemies difficult. 
(PL XXVI.) It is said that in repelling an attack in the terraced 
fields, bamboo lances, the points of which have been thrust into dead 
animals, are ordinarily used /or throwing. Steel lances are usually 
reserved for thrusting, as they are too valuable to throw except in case 
of great emergency. 

The only musical instrument in common use among the Ifugaos is the 
gatisa , which is played with a drumstick. In the typical Ifugao dance 
both men and women take part. They form a lino, the dancers in front 
and the musicians behind, and march back and forth with many rhyth¬ 
mical sidewise motions of the hands and arms and much flexing of the 
upper part of the body. This dance, which is common throughout the 
Ifugao country, is radically different from that of any other northern 
Luzon tribe. (PI. L1V, fig. 1.) 

I once attended the funeral of a man who had lost his head. ( PL LX II I, 
fig. 2.) No ganw* were used, but as the body was carried through the 
fields, the chief musician beat a tattoo on a piece of hard wood suspended 
by a cord in such a wav that its vibrations were not interfered with. This 
piece of wood was painted black with white stripes. Behind the chief 
musician came five or six men carrying shields painted black, with zigzag, 
white stripes, and after the leader had beaten out a few notes he would 
stop while the men with the shields drummed a precisely similar series of 
beats upon them with wooden sticks. 

Whatever may be the theoretically proper matrimonial state of the 
JfugaOy in practice he is not infrequently a polygamist. I have knowy 
a number of old and influential men who had wives of their own age 
and also a liberal assortment of young queridm . 

The Ifugao wedding-dress is quite elaborate aud striking. (PL XXIV, 

«»•*•) 

As already stated, the dead are sometimes buried in small houses 
especially constructed for ttie purpose. Not infrequently they are buried 
under the houses where they have lived, in the Tinglan fashion, but the 
body of a man who has lost his head in war is placed in the ground, 
often on some lonely mountain top. (PL IjXIV, fig. 1.) 

f employ the name Ifugaos for the people of llns tribe, because it has 
long been in general use with reference to a considerable number of 
them and seems to me more appropriate than any of the designations 
derived from the names of single ranchrrias. Some of the Bontoe Igorots 
call themselves Ipukaos or Ifugaos, but no special significance attaches 
to this fact, as the name Ipukaos or Ifugaos means simply “people.” 
The Bonloe Igorots have always been known by the name of their prin¬ 
cipal ranchma and of the subprovince which they inhabit, and, as pre¬ 
viously stated, I have deemed it desirable to retain this name for them. 
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Governor Villamor is of the opinion that the people of Dulo and 
Taloctoe are Igorots . 

Dr. Jenks says tliat the Bontoc culture area stops short at Tinglayan, 
but does not tell us whether he has visited the latter place or any of the 
rancherins north of it. Of the ranch erias listed by Captain Nathorat 
the only ones which I have visited are BalbSlasan, Talatan, Sesecan, Pati- 
quian, and Salccsee. 

In mv opinion, Tingian blood is predominant in Balbalasan, Talalan, 
and Sesecan, although that of the Kalingas, at least is decidedly in 
evidence and becomes predominant in Paiiqtiian, while the inhabitants of 
Salecsee art* almost pure Kalingas. 

More work must be done in several of these border ranvherias before 
any final determination as to the exact limits of the territory of the 
Bontoc Igorols on the north and oust can be reached. 

The line between the territory of the Bontoc IgoroU and that of the 
Benguet-I/qmntn Igorots is well defined, the first ranch erias of the latter 
tribe on the north and went being Quinali, Beaao, Payoo, Bagnen, Bang- 
nitan, Data, Sabangan, Roiuiyan, Pingad, Gayan and NamatOc. 

DESCRIPTION. 

The Bontoc* Igorots are a tribe of Malay origin. While one occasionally 
sees individuals with curly or wavy hair, they do not show au> of the other 
characteristics of Negritos, and if their curly hair is a conacqncnce of 
the admixture of Negrito blood, such admixture* probably occurred a very 
long time ago. 

The Bontoc Igorols have been so carefully and fully described by 
Dr. A. E. Jenks, in his lx>ok entitled The Bontoc Jgorot,® that any further 
extended description would bo superfluous, and the facts <*asential to this 
discussion may ho stated in summary form. 

The men are of medium size* hut their muscular development is mag¬ 
nificent, and they create the impression of being much larger than they 
really are. 

Thirty-two individual* lmwsuml by Pr. .1mk» averaged 5 feet 44 Inches in 
height. Of these, the abort enl measured 4 feet \*k iwlm *«ul the tallest slightly 
more thun 5 feet U inehe*. The average height of 20 women wan 4 feet 0| Inches, 
the tallest woman measuring 5 feet 4f inehes and the «l»orte*t 4 feet and three* 
fouiths of an inch. 

The men are never corpulent and they are seldom very thin, except in 
extreme old age. The body is distinctly narrower at the waist than at 
the shoulders or hips. The buttocks are heavy, the legs straight, with 
thighs and calves splendidly developed; the hands and feet are broad and 
short; the skin is dark-brown, sometimes with a distinct, saffron tinge. 
(PL III, fig. 1; PL XI, fig. 2.) Individuals who have joined the (Jon- 

•tithn. Harr. Pub., Manila, F. I. (19051, 1. 
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stahulary and as a result liavo worn clothes and bathed with frequency, 
have bodies so much lighter in color than their fellow-tribesmen that 
their appearance when they divest themselves of their uniforms never 
fails to create surprise. 

The breasts of young womeri are largo, full, and well supported; 
the hips broad and the waist scam^ly narrower than the hips. The legs 
are very strong and ure usually straight, with large ealves and coarse 
ankles. The hands and feet are short and broad. (PI. XIII, lig. i; 
PI. XXIV, fig. 1.) The women reach their prime at about twenty-three 
years, and at the age of thirty are loginning rapidly to grow old. 

The hair-cut of the men strongly resembles that of the Kalinffiw, from 
which it differs only in that the cut extending over the ear is not usually 
continued so far hack as with the members of the latter tribe. The 
hair over the forehead is banged squarely across, just as with the Kalingax. 
hut the back hair, while allowed to grow long, is usually worn in a coil 
at the back of the head and is held in place by a cap, ordinarily of basked* 
work, but sometimes of wood. (PI. IX, fig. 5.) Many of the men are 
very elalmratelv tattooed (PI. VIII, tig. 4) and most of the* women have 
latloo marks on the arms. (PI. XX1I1, tig. 4.) Theoretically, the 
p<»ople of an dfo (one of the* political divisions of a Bontoc town) may 
he tattooed only when some |K»rson belonging to that dto has taken a 
head. However, the suppression of head-hunting m Bontoc has con¬ 
tributed to Hie breaking up of this custom, and undoubtedly a large 
amount of tattooing is done at present when no heads leave been taken. 

In every rani'hrriu there are one or more men who are skillful in 
tattooing. The desired design is first drawn with a mixture of soot and 
water upon the akin of the person to be operated upon, and the tattoocr 
then pricks the skin, following flu* lilies of the design. After the design 
has been pricked in, soot is nibbed into the wounds thus produced. 
This causes the flesh to rise in great wells, which sometimes become in¬ 
fected and cause serious trouble. 

The Bontoc lyorots recognize three kinds of tattoo. First, that on the 
breast, usually running upward from each nipple, curving out on the 
shoulders and ending on the uppr arms. This indicates that the person 
so marked has taken a head. Second, the tattoo on the arms of men and 
women. Third, all other tattoos of both sexes. The women are tattooed 
only on the arms. 

l)r. Jenks states that tattoo marks on the face, arms, stomach, and 
other parte of the body are believed to lx* purely esthetic, but other 
observers have remarked that it is often possible to determine from a 
man’s tattoo marks the ranchtrin to which he belongs. With the Bontoc 
/goroto, an with a number of the other northern Imamu tribes, tattoo 
marks, because of their supposed therajieutic value, are put on goiters, 
tumors, and varicose veins. 



Tin* people of this tribe do not blackou their teeth, as do (he wild 
Tingiann of Apayao, nor do they chew betel out. 

Adult men usually wear a clout (PI. Ill, fig. 1), although its place 
may be taken bv a girdle about the waist and a bag 4 attached to the girdle, 
which hangs down in front and serves the double purpose of apron and 
pocket. Very old men not infrequently have blankets, but young men 
scorn to use them. In addition, every man has a small cap, usually made 
of basket work, but somciimes of wood, which is worn on the back of 
the head and helps to confine the back hair. (PI. VI, figs. 1 and 2; 
Pl. IX, fig 5.) In a few of the southern and western towns, where the 
men have cut their hair in imitation of the Benguet-Lcpanto Igorots, a 
head-band is worn instead of this cap. In addition to the articles above 
mentioned, many of the men possess conical rain-hats covered with wax 
and thus made* waterproof, and all have basket-work sleeping caps. 

The ordinary dress of the women consists of a single, short piece of 
(doth woven from bark fiber w hich is wrapped about the body and extends 
from the waist to the knees. The opening between the two ends usually 
comes along the outside of the right leg. This skirt is held in place at 
the w'aist by a girdle of similar material. From the ends of this girdle 
there project long threads on which are strung seeds resembling the 
beads commonly knowm as "Jobs fears.” (PI. Xlfl, fig. I.) Most of 
the women also own cotton blankets, w'hich are worn for warmth in 
inclement weather and also when the owners are dancing. (PI. LIV, 
fig. 3.) 

Women us well as men often strip before wading streams, and it is 
not unusual to sec adults of both sexes going about entirely naked during 
rainy weather, or when engaged in dirty field-work. 

Both men and women wear quite elaborate ornaments. Small hob** 
are pierced through the lobes of the ears and arc then stretched by forcing 
into them a constantly increasing number of small pieces of wood, about 
the size of matches, until they roach huge dimensions. (PL XXI, 
fig. 1.) Into tliese holes are thrust great rings of bamboo or blocks of 
wood in which coins, piece* of metal or of looking-glass, or hits of brightly 
colored stone may be set. At times, bras*, silver, or gold oar ornaments 
of a pattern resembling those seen among the Benguef-I^panto Igorot* 
are us(5d. (PL VJ, figs. 1 and 2; PL XVIII, figs. I and 2.) 

The men often wear in their liair brass tobacco-pipes of more or less 
elaborate design, from the bowls of which hang metal chains supporting 
metal pipe cleaners. (PL VI, fig. 3.) Huge earrings*of metal are 
sometimes seen and the 'spoons of the unwary traveler are apt to dis¬ 
appear temporarily, reappearing later in the ears of the thief, after * 
undergoing a very complete metamorphosis. The men often wear about 
the waist, chains of highly polished copper or brass wire (PL III, fig. 1). 
and about the neck, necklaces of seeds, boar’s tusks, or dog’s teeth. 
Armlet® of boar’s tusks, worn above the cJbow, are quite common. 
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Perhaps the moHt highly treasured ornament of the men is made from 
one of the valves of a pearl-oyster shell. (PI. Ill, fig. t.) The for¬ 
tunate owner of such tin ornament wears it suspended from the waistband 
of his clout or from a chain or girdle about the waist. Armlets and 
leglets of copper wire are common. Kinger-rings arc relatively rare. 
I have seen men with pieces of coral thrust into their hair or tJirough the 
holes in their ears. 

The women are fond of copper-wire armlets and leglets, but seldom 
wear chains about their waists. Strings of beads or of dog’s teeth and 
bright-colored seeds are highly pmed. (PI. XV11I, fig. 1; PI. XXUV, 
fig. 4.) Unmarried women often wear flowers or hum lies of green foliage 
m the hair, which is carefully dressed and hold in pl.ue by strings of 
heads. The women do not ordinarily posses* hair combs, but arc veiy 
glad to get them. Many save their loose hair and wear it m the form 
of switches. (PL XXI, fig. 2.) 

The houses of the Rontoc Igoroh, are usually closely grouped, founing 
genuine towns which often number several thousand inhabitants Kacli 
town imade up of a number of political divisions known as aim f which, 
foi want of a belter name, we may call wards. The affairs of the nto 
are presided over bv a council of old men, and delegates fiom each of 
• hose councils sometimes meet to discuss affairs wlmh concern the town 
jus a whole. 

In each nto thcic ordinarily are three public buildings which may he 
placed m close proximity to earl* other. (PL IA1V, lig. 2.) One of 
these, called the pabafunup, is the house of the nto cemnoiiuiK It is 
reserved for the men and bovs of the dio, and women may not enter it. 
Bojh of molt* than Hires* ot four years of age and all unmarried men of 
the nto sleep m the pnbnfthwn. It consist* of an open, stone t ourt, par¬ 
tially covered bv a rind*. About this court there may he trees;, and one 
ordinarily also sees po*U on which nub* images of human heads i re 
caned, or dead limbs of trees witli the ends sharpened of the bunuhes 
which project upward. On these posls and sharpened branches the head* 
of vanquished enemies are placed during the head feast The pnbnfunan 
is incidentally the men’s club of the Bontoc settlement, hi it the men 
loaf when not busy at home or iu the fields, and they milmally improve* 
the opportunity' to exchange gossip and discuss current events. 

The fntn or nto council house* is used ns a place of meeting by the* old 
men, and other portions are not ordinarilv allowed to enter it. It is 
roofed over, fljid although often adjoining the /tubafman, in not in con¬ 
nection with it, entrance being had by a separate and very narrow door. 
In the f6m are kept the skulls of enemies whose heads have been taken 
by the warriors of the dio. 

The 61 tiff is the dormitory for girls, and unmarried fenriuh of the a/o, 
of two or more years of age are expected to sleep there. It lias but one 
opening, a door some thirty inches high and often not more than ten or 
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twelve inches wide. Its floor is cuv<»rad with board# about four tetft long 
by eight to fourtcun inchea wide, each hoard serving as a bed for one of 
the girls. In some tUos tlio 6lag is lacking, in which ease the girl* go 
to the Mag of sonic* other Ato to sleep; or there may bo two Mags, if the 
number of girls and unmarried women is large. 

The typical Bontoc family dwelling house is the place where a man, 
his wife, and his children less than two years of age sleep and where the 
entire family eats. In the rancheria of Bontoc it i* practically always 
constructed on a fixed plan. (VI.' XXXTI1, fig. 1.) The walla are 
about three and a half foot high; the front wall is open in the middle; 
the front and side walls are built of boards, but the rear one is of stone, 
chinked with clay. There is a post six or seven feet high at each of 
the four corners of the building; the boards of the side walls are tied to 
these posts, which also support the greater part of the weight of the roof. 
There is no floor on the first story. On the* left, as one* entem, is a small 
room partially marked off by stones sunk in the earth. In this room 
riit* is hulled, millet is threshed, and food is prepared for cooking. 
Next to this room on the left comeH one in which the food is cooked. 
Doan the center of the house extends a passageway and to the right m 
one enter* there is a shelf or bench on which ure placed various household 
article's. 

At the rear is a sleeping box, extending from one side of the house to 
the other, so that the side wall* make its ends and the bark wall forms 
its back side. It has a front side and a top of wood, and is entered by 
means of a small door. This box is sometimes lined ou the inside with 
stone, except at the point where the door gives entrance to it. It con¬ 
tains shipping boards for the husband and wife, and in one end of it a 
lire is built for warmth. Many of the* Hnntoe Ifjorot# suffer from serious 
eve trouble, which doubtless has its origin in the constant irritation 
caused by the smoke in their sleeping lanes. 

The roof of the house extends nearly, lint not quite, down to the level 
of flic* hides and projects beyond them for some distance. In its peak 
then* are ordinarily two rooms, one abou* the other. Entrance la had 
to the lower by means of a door and short ladder. It is twd as a store¬ 
room. The setond room must be entered from the first. It is sometimes 
used ns a storeroom and sometimes stands empty. The roof of the house 
is well thatched with grass. l r nder the eav***, firewood in stored. 

Dwelling houses of very different tyjiea may be found in many of the 
other ranrltprias of the Bontoc Igoroi*. and even in the # sett!ement of 
Bontoc itself, those inhabited by widow’s an* sometimes mere huts. 

The fish of the Bontoc streams are few in number and are usually 
small in ai»\ but the people manage to secure a considerable supply of 
thorn either by catching them with their hands under stones in the streams 
or by chasing them into w ickerwork baskets or traps. (Pl. L, fig. 1*) 



Traps are also set for jungle-fowl and for small birds and mammals* 
Wild carabaos arc hunted by large, bands of warriors, who lio in wait by 
their runways and attempt to spear them when they pass. This form 
of sport is attended with a good deal of danger, as a wounded carabao is 
a fierce and determined fighter. Dogs are sometimes kept for running 
deer and hogs. Doer are relatively scarce in Bontoe, but hogs are quite 
uhundunt. When brought to hay by the dogs, they are killed with 
lances, the use of the bow and arrow being unknown among the Bontoe 
Jr/orots. Deer and bogs are also taken in pitfalls ami dead-falls. 

The agriculture of the Bontoe fgoroti f, like that of the Jfuyaos, is 
very highly developed for a people otherwise bo primitive. As the 
country which they inhabit furnishes little game and fish, they are very 
largely dependent upon the rruits of agriculture for a livelihood. They 
build wonderful irrigation dams and ditches and terraced nee-fields which 
often extend far up the mountain sides. (Bl. XXXVI11, tig. 1.) The 
ground, after being flooded, is prepared for planting with no other imple¬ 
ments than sharpened sticks and the hands and feel of fin* laborers. Men 
and women join in ihi* work, and may not infrequent In be .seen working 
.side by aide in a state of absolute nudity, their clothes liming been dis¬ 
carded in order to prevent injury to them by mud and water. However, 
more frequently the women leave their girdle* on, and nttmh hunches of 
leaves or gra*s to them in lieu of skirts. (Pi. XXIV, fig. 1.) 

The two principal crops are rue and nimoies; the former grown under 
irrigation, and the latter as a liile high up on the steep mountain sides. 
However, in some eases n crop of ro motes iv grown on the rice-terraces 
during the dry season, and in rare instances one sees terraces which an* 
ui\eu up exclusively tu the cultivation of these tubers. 

The Bontoe Igurots also raise a considerable quantity of millet, beans, 
and mai/e. Their cultivated fields are fertilized with cate. They have 
well-established property rights over them and also have rules relative 
to the use of irrigation water, which are designed to insure its equitable 
distribution. 

Hire is first sown thickly in seeding beds, and when it has sprouted 
is transplanted bv hand. During the entire period of growth it is 
kept carefully wooded and is thinned oul a* occasion may require. After 
it lias headed, constant cure is necessary to protect it from the depreda¬ 
tions of hogs, monkeys, rats, and birds. In this, ns in all other work, 
the Bontoe Jgorois display great patience and industry. 

Before the rice harvest is begun, a brief ceremony is performed iu u 
pathway adjoining each plot where liarvesting is to go on. Tall stalks 
of rniu) grass are then set as a warning to other Jgorols that harvesting 
is in progress and they must, not pass that way. Persons violating this 
rule are subject to heavy flues. 

More attention is paid by the Bontoe Jgorols to domestic* animals than 
is given by the Negritos, Jlongofs , or Kotingas. Pigs are kept in large 
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pipe bowls* Wooden pipes are manufactured by the people of all the 
towna. 

Head-axes and lance-points are fashioned from iron and steel at Bali- 
wang> and axes which, by a change in the position of the head on the 
handle, can readily be converted into adzes arc produced in considerable 
numbers. 

Ceremonial drinking cups and lime-boxes, ornamented with scratch- 
work patterns, or with quite elaborately woven lashings of vegetable fiber, 
are made from bamboo. Bowls, troughs, and ladles arc fashioned from 
wood, and pig-troughs arc sometimes hollowed from stone. The elabo¬ 
rately carved wooden spoons, forks, bowls, and other wooden dishes so 
common among the Ifugao* are conspicuous by their absence. So called 
anito posts, carved from tree-fern trunks, are sometimes seen in the fields 
or beside the trail. (PI. XLV1II, fig. (4.) 

One town of Bontoc, Mavinit, has an important and unique industry 
in the manufacture of salt from a brine which flows from boiling springs. 
This brine is led to day courts roughly paved with small stones and 
roofed over to keep off the rain. It flows amoug the stones, evaporating 
by its own heat and depositing its salt. When a sufficient amount has 
been deposited ou the lower surface of the stones, their position is reversed. 
When they are entirely covered they are taken out, the salt is washed off, 
and the strong brine thus formed is evaporated in kettles over fire. The 
salt thus produced is made into cakes and dried and then becomes an 
important article of Igorot commerce. 

Dutil within a short time the Bontoc Igorofs have been persistent head¬ 
hunters, but this practice is now rapidly disappearing. Dr. .Tonks states 
that the possession of a head is in no way requisite to marriage, and that 
the heads of enemies have no part in the reietimmes celebrated in order 
to secure good crops, good health, or for other similar purposes; that 
they do not affect a man’s wealth, nor his supposed fortune in the wo‘Id 
to come. He accounts for the persistency with which head-hunting is 
indulged in on the basis that a man desires to he considered brave by his 
neighbors and his dmendanls, and that he also needs activity ami 
excitement. 

It does not appear that Dr. .looks had anv opportunity personally to 
investigate the head-hunting customs of the Bontoc Igorot#. Informa¬ 
tion received from other sources leads me to believe that the taking of a 
head is of very real assistance to a Bontoc man in making a good match. 
If the heads taken otc of so little use. how arc wo to account for the 
undoubted fact that the cash value of a head in BoTitoe whs, until recently, 
a hundred pesos, a very large sum among hueli poor people? 

The Bontoc warriors are brave men, ami instead of murdering their 
victims from ambush, as do the Mongol#, they not infrequently send 
formal challenge# to the enemies with whom they wish to fight. When a 
challenge is accepted, an ojhjii attack is made by the inhabitants of one 
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town on the otlier. Challenges may be refused, tend there ate regular, 
established procedures for breaking the peace between towns, and far 
reestablishing it. 

When a warrior takes » head, he usually returns at once to his town 
and placing the trophy in a funnel-shaped receptacle fastens it to a post 
in the stone court of the /diet. A short ceremony lasting a day and a 
night, at which a dog or a bog is killed, is immediately inaugurated, and 
on the following night there begins a ceremony which lasts for a month. 
At the outset the head is taken to the river and washed, the lower 
jawbone is cut off, cleaned, and reserved for use as a ganm handle. 
(PI. LV, tig. 1.) On the evening of this day the head is buried under 
tiie stones of the fdwi, while the ceremony continues. Endless dances 
are held, and carabaos, dogs, hogs,'and chickens are killed and eaten. 
After the head has been buried for approximately three yean, it is dug 
np, and the skull, after being thoroughly washed, is placed in a basket 
with other skulls and hung in the fdwi, (PI. LX1V, fig. 3.) Another 
feast is celebrated at this time. The skulls are ultimately again buried 
under the stones of the fawi and. in fact, some of the ratickeria# do not 
dig them up at all. The body of a warrior unfortunate enough to lose 
his head is buried without formal ceremony under the trail leading to 
the town of the man who took it. On the day following such a burial, 
the people of the Ato to which the victim belonged have a fishing cere¬ 
mony, and eat fish for the evening meal. On the succeeding day they go 
to a spot near the place whore their companion lost his head and ask his 
spirit to return to their town. 

The Bontoc warrior is usually armed with a broad-hladed head-axe, a 
steel-headed lance, and a good-sized wooden shield. (PI. XI, fig. 2.) 
Lance-heads are variously shaped, some of them being mere plain blades, 
while others have from one to four pairs of barbs. (Pi. LX, figB. 2 j, Jr, 
l, and m.) In the ranch erias of Amboan, Agawa, Sagada, and Tatepan 
most of the warriors use head-knives or bolos instead of head-axos. 

The Bontoc Igorots have a number of musical instruments, including 
“jew’s-harps” made of bamboo or brass, bamboo flutes and ganm. Of 
these, the ganm, which is in such general use among the non-Christian 
tribes of northern Luzon, is by far the most important It is made 
of copper or brass, and is suspended from a handle which theoretically 
should be and practically often is, the lower jawbone of an enemy killed 
in a battle. (Pi. LV, fig. 1.) 

The Bontoc Igorot does not boat his ganm with his hands as does the 
Kalinga, Tingian , and Ifugao, nor with a bit of Wood as does the Benguet- 
Lepanto Igorot, but uses a well-fashioned, skin-covered drumstick. 

He dances while be plays, and in the dance both men and women par¬ 
ticipate. In one of the common dances the men form, a long line which 
winds in and out through the crowd of spectators, while the dancers 
pound their ganm and execute some very fancy steps. This dance is 



participated in by women who do not join the line, but keep near it, 
dancing with outstretched anna and with much rifling on tiptoes and 
descending on the flats of the feet 

In the head*dance, the chief actor goes through the motions of hunting 
down and killing his enemy, taking his head, etc*, dancing meantime to 
the accompaniment of gowus played by men who at the same time 
themselves dance, as do the women who happen to be near, (Pl, L1V, 
«g. *.) 

In another dance the men form a line with their arms about each other's 
necks, and the women form a similar one immediately behind them. 
The man at the right holds in his hand a stick which he stretches toward 
the ground from time to time. This dance is executed to the tune of 
rather mournful singing by the participants, and is accompanied with 
much flexing of the body and legs, (PL LV, fig. 2.) It is said to 
he performed in connection with funerals. All of the dances of the 
Bon toe Igarois are spirited and striking affairs. 

The Bontoc Igorot is monogamous. He has but one wife and is 
usually faithful to her. However, he 1ms the peculiar custom of trial 
marriage, a young couple establishing a temporary union while the girl 
is still living in the olag and leaving future events to determine whether 
this union shall become permauent. The advent of a child usually 
Hetties the matter in the affirmative. 

Unfruitful unions generally lead to divorce, separation being accom¬ 
plished by mutual consent between husband and wife. In case either 
parly to a marriage deserts the other, he or she must pay a fine of one 
or more rice plots or other valuable property. If either party dies, the 
other must not remarry for at least a year. 

Theft, lying to shield oneself from the consequences of evil deeds, 
assault and battery, adultery and mtirdor are recognized as crimes by the 
Bontoc lgvrois. There are n number of interesting tests to determine 
which of several suspected persons is guilty of a crime, but I will not 
describe them, as we have not sufficient knowledge of similar practices 
among the other northern Luzon tribes to establish a comparison of 
importance. However, it should be said in passing that one of these 
is the rice-chewing test, in which each of the suspected persons is made 
to chew a mouthful of raw rice, and to spit it out at word of command. 
Bacli mouthful is then examined, and tlio person whose rice is driest is 
considered guilty, it being supposed that the guilty one will be frightened 
duriug the trial and that the flow of saliva will consequently lw> chocked. 
This same teat occurs among the Tagbanua$ of Palawan and the Mang - 
yam of Mindoro. 

The Bontoc Igorain believe that sickness and death are caused by 
anitas. They have medicine for wounds, burns, and headaches. They 
poultice boils and other sores, and make a salve of millet and charcoal 
to use in curing the itch* Toothache is treated with salt mixed with 
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pounded herbs. A decoction of certain leaves is used to oats smallpox, 
but in ordinary cases of severe illness the measures taken are purely of a 
-nature calculated to appease the anitos who are believed to be making 
the trouble. 

Death is taken very quietly by the living. A woman weeps a day for 
a child or a husband, but men do not weep over the death of friends or 
relatives. There is no long or loud lamentation aa with the Ilongots. 
The body, wrapped in a blanket on which are woven white anito figures, 
is placed in a rudely fashioned chair and set inside the house, immediately 
in front of the door. Feasting and drinking then begin and last for a 
time which varies with the wealth and importance of the deceased. 

There is no field work in an &to on the day when an adult person is 
buried. The body is placed in a coffin and buried in the ground. When 
the coffin has been lowered, the grave is filled ss quickly as possible in 
order to avoid evil portents, such as the crowing of cocks, the barking of 
dogs, and the crossing of the trail by snakes or rats. The bodies of 
persons of importance are buried at the outskirts of the town; those of 
ordinary persons in the fields near their houses; those of children are 
not placed in coffins. The bodies of very young clrildren are buried dose 
to the houses in order that the children may be afforded protection. 
After a burial, the relatives return to the house of the deceased and pass 
the night there, a ceremony being performed with the apparent objet of 
propitiating Ids anito. On the following day all the male relatives go 
to some neighboring stream and fish. That evening they have a fish 
festival to which all the ancestral anitos are invited. The second ttight 
is also spent at the house of the deceased, after which the relatives retire 
to their homes at night. The funeral rites last from two to eight days. 

In general it inay be said of the Bontoc Jgorot that, although a pagan, 
he is brave, industrious and intelligent, and is possessed of a strong sense 
of humor which leads Id in at times to play practical jokes even upon 
white men. He haB shown himself rather docile in the matter of giving 
up head-hunting, lie responds readily to the discipline of military serv¬ 
ice, and makes a good soldier. All in all, there is much hope that he 
ultimately will make great progress in civilization and in material pros¬ 
perity, but his intense conservatism will, at the outset, render such prog¬ 
ress slow. 

The boys arc bright and learn rapidly. They also indulge in rigorous, 
not to say rough, play, and laugh and shout like small American boys, 
presenting in this particular a pleasing contrast to the silent and timid 
children of the civilized towns. 

I incline to believe that Rizal’s statement that the hope of the Philip¬ 
pines lies in the people of the mountains is worthy of more serious con¬ 
sideration than has hitherto been accorded to it. At present, vary few of 
his countrymen arc really interested in the work of civilizing the wild 
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tritaw* It i$ to be hoped that the number of such persons will increase 
in the not veiy distant future. Meanwhile, the average wild man accedes 
with much better grace to suggestions from a white man than to those 
mad* by a civilised Filipino. 

Tribe VI, THE BENGUET-IiEPANTO IGOROTS. 

TbS non-Christian people of the Province of Benguet and the subprovinee of 
hepanto call themselves Igorot, and the name Igorota might, with entire propriety, 
be assigned to them as a tribal designation were, it not that no satisfactory name 
for the Bontoc people except that of Bon too Igorota lias thus far been suggested, 
and it therefore becomes necessary to distinguish between the Igorots of this sub- 
province and those of Benguet and Lepatilo. 

SYNONYMY. 

WENGUETAN08. Name applied to Igorota of Benguet. 

JGUDUT. Synonym of Igorot. 

YQOLOTE8. Synonym of Igorota. 

YGOROT. Synonym of Igorot. 

HABITAT. 

The entire Province of Beuguct, including the former oomandanoia of Kayapa; 
the mountains of that portion of Union Province which borders on Benguet and 
Amburayan; the entire subprovinee of Ambur&yan with the exception of the town¬ 
ship of Bigay, where there are a number of Tingiana; the hills bordering upon 
Amburayan and Pouth llokos, and the entire subprovince of Lepanto with the 
exception of the townships of Angaki, Concepcion, and San Emilio, in each of 
which there are considerable numbers of Tingiana. 

The rmckertoa inhabited by Benguei-Lcpanto Igorota which border upon the 
territory inhabited by the Bontoc I gw ota have already been listed. 

It should be noted that in the mountains of northeastern Benguet there live, 
in inaccessible places, a people called by the Benguet Lepanto Igorota “BusaoS.” 
This word means “enemies” and is not a tribal designation. The people to whom 
it is applied are Benguct-]*panto Igorota and speak the Kankanai dialect. 

DESCRIPTION. 

The Benguet-Lopanio Igorota are of lower stature than are the Bontoc 
Igorots aud lfugma, but as a result of inhabiting a very healthful moun¬ 
tain country they are remarkably strong and well developed. Many of 
them have large and very beautiful eyes. Their skins are of the usual 
dark shade of brown, although often darkened by earth and soot and by 
loug continued exposure to the sun. The men usually wear their hair 
cut moderately short. The women bang the hair which hangs over the 
forehead, but allow tho rest of it to grow moderately long and wear it 
hanging down their backs. 

The usual costume of the mon is a clout, supplemented, whenever the 
means of the individual will permit, by a cotton blanket, which is 
wrapped around the upper part of the body to protect it from the cold 
browses of the mountains. (PI. Ill, fig. 2.) 
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At the present time many of the men have adopted civilised dress. 
Old hats and blue flannel shirts are especially desired. Trousers they 
don with some reluctance. It is considered etiquette for the presidents 
and councilors of the ranch erm to wear civilized dress during office 
hours and on state occasions. Many of them discard their trousers as 
soon as these hours are over, and some of them roquest vacations from 
t imo to time in order that they may go back to their clouts and “ rest.” 

The Benguet women, unlike those of any other non-Christian tribe in 
northern Luzon, habitually clotlio the entire body. Their working cos¬ 
tume consists of a skirt reaching to, or a little below, the knee, a long- 
sleeved upper garment and a towel or a piece of cloth coiled about the 
head in the manner of a turban. The poorer women, on state occasions, 
and the wealthier ones when not at work, wear garments of brightly 
colored cloth. Three or four skirts nrny be superimposed one over 
another, like* Japanese kimonos (PI. XIII, fig. 2), and the samo holds 
true of the upper garments. From childhood, the Igorot women are ac¬ 
customed to carry heavy burdens in baskets on their backs. In order to 
save their clothes, when carry mg they usually put their upper garments 
on with the back side forward, leaving their backs hare, so that the 
wear from the baskets may come on tlieir skins rather than on their 
much-cherished clothes. Occasionally also, alien at work in the fields or 
in the privacy of their homes, they remove their upper garments, which 
are, however, always promptly donned if a stranger appears. 

The rnen of southern Benguet usually have the hair cut quite short all 
over their heads and often wear pieces of cloth coiled around their heads 
turban fashion. (PL VI, figs, 3 and 4; PL IX, fig. G.) The women 
usually bang their hair across their foreheads, but allow the rest of it to 
grow moderately long and to hang down their backs. They almost 
always wear toads or pieces of doth bound around their heads so as to 
form rude turbans, ami if their hair is long enough to cause them an¬ 
noyance when at work, it may be bound up at such time. (PL XVI11, 
figs. 3 and 4; PL XXI, fig. 3.) 

Both men and a omen arc sometimes tattooed, the women more fre¬ 
quently than the men. The tattoo marks are duefly confined to tho hands 
and arms (PL XXV, fig. 2), although sometimes they are made upon 
goiters and tumors because of their supposed curative effect. The men 
often have conventional tattoo marks, representing the sun, on the 
backs of their hands. 

They have few ornaments, but sometimes wear earrings of copper, 
silver, or gold, and legleis of copjH*r wire. A few of the men have-metal 
pipes, and many of them carry a set of metal toilet articles consisting 
of ear spoons of different forms and pinchers for pulling hair from the 
face or body. 'Hie women have ear-ornaments similar to those of the 
rnen (PL XXV, fig. 3a), and occasionaly bedeck ihernselves with )>eads. 
Some of the women of Kabayan have thin bands of solid beaten gold 
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which ate worn between their lipa and front teeth, completely closing 
their mouths. (PI. XXI, fig. 3.) These gold bands are no longer made, 
the ones which exist having been handed down by the ancestors of the 
present generation. 

In the vicinity of Suyok, large, and strangely fashioned, gold ornaments, 
which, for want of a letter name may be called brooches, are occasionally 
met with. (PL XXV, fig. 3ft.) 

The Benguet-Lepanto Igorot# usually live in well-defined settlements 
(PL XXVIII, fig. 1), although occasionally one finds single families 
inhabiting remote and inaccessible mountain fastnesses. The dwelling 
house may have a grass roof and sides and he placed on the giound, or 
it may have board sides with a thatched roof, and be either placed on the 
ground or raised amoral feet above it on piles. (Pl. XXXIII, lig. 2; 
PL XXXIV, fig. 1.) Frequently it has a platform under the eaves, on 
which the occupants sit during rainy weather. Jt is sometimes lighted 
and ventilated by but a single door, but may have two or more doors and 
several windows. It is almost invariably black with soot on the inside, 
the cool weather of the mountains making a fire constantly necessary. 

In the ranch erias along the Bon toe border and in some of those m 
Amburayan the houses arc built on the ground, with low sides and very 
high peaked roofs, each roof containing a small room, to which there is 
access by a ladder and in which rice and other commodities are stored. 
(PL XXXIV, tig. 2.) 

Itice-gruuwrici| and pig-pom* arc the only other structures ordinarily 
made by the Bonguet-Ijcpanto lyorots, unless, indeed, that nafne be 
applied to tbo ceremonial platforms usually found near their houses, on 
which arc placed offerings to propitiate the spirits. 

The boards and timbers used for bouse construction arc hewed from 
June trees and are rarely carved or ornamented, although there are 
exceptions to this general rule. 

The streams of Bcnguet and Lopanio contain even fewer fish than 
thoso of Bonioc and Nueva Vizcaya. Nevertheless, with traps and with 
their bare hands the people manage to catch a few small fish (Pl. L, 
fig. 2), and they sometimes spear eels of large size. 

Deer and wild hogs, which are fairly abundant, are hunted with dogs 
and killed with lances. The use of the bow and arrow is unknown 
among the people of this tribe. 

The agriculture of the Bengnet-Ix'panto Igurots is not so well developed 
as is that of the Bonioc Igorot# and the Jfugaos , although they some¬ 
times construct quite extensive, terraced rice-paddies. The walls of these 
terraces are almost invariably made of mud, but in the vicinity of Babu¬ 
yan, in Bonguet, one sees stone walls. Vamotcs are the staff of life, rice 
being more or less of a luxury. Catnotea are usually grown on the steep 
mountain sides, and after two or throe crops have been raised the laud 
is allowed to rest for some time before being planted again. Tomatoes, 
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squashes, and taro are grown to a limited extent fine bananas We raised 
in abundance and good mangas are to be had in the wanner yalleys. 
Considerable coffee is raised at Baklan and Kgbftyan, In Benguet 
(PLXXXVIlI,fig.S.) 

The Benguet-Lepanto Igorots keep dogs lor hunting purposes and 
for household pets and also bring in from the lowlands a large number 
of these animals which they eat They raise chickens and pigs in 
considerable numbers, the latter being mostly reserved to be eaten on 
state occasions. Their pigs, which axe well oared for and sometimes 
attain a large size, arc of a type distinctly better than that of those kept 
l>y the civilized natives of the lowlands. Carabaos, cattle, and horses 
are raised in considerable numbers. The men are good horsemen and 
ride skillfully either with or without saddles. (PI. LI, fig, 3.) They 
lxave very little consideration for their horses, and often run them up and 
down hill. Many of the women also ride. (PI. LI, fig. 1.) Chickens, 
pigs, carabaos, cattle, or horses which die of disease are promptly eaten. 

The Benguet-Lepanto Igorots roll their own cigars and prepare from 
.rice a fermented drink known as tapuy. Their manufactures Of wood 
are limited to images or amlos ( PI. XLIX, figs. 1 , a, b, c, and d), the rude 
ladles and howls or trays used in <*ooking and serving food (PI. XLIX, 
fig. 2, <•), carrying-boxes (PI. XLIX, figs. 2, a and b), and carved walking* 
sticks, spoons and small, wooden dishes, which are produced in some 
quantity by the people living in the vicinity of Bugias. (PI. XLV1II, 
figs, c, d, and e ; PI. XLIX, figs. 1 and 2.) The men have mined gold 
for centuries. They work over the faces of exposed cliffs, when necessary 
suspending themselves by means of rattans, and pick out the streaks of 
rich ore which show free gold. This they dig with their crude iron or 
steel implements, the use of powder being unknown among them. The 
ore, after being dug, is crushed and panned. 

Both men and women also wash gold from the sands of the streams, 
and the women are especially famed for the skill with which they save 
the very light float gold.—a skill which American miners have found it 
impossible to attain. The gold is usually sold in the form of dust, 
although it in sometimes melted and run into ingots. 

Many of the Igorots of northern Bengnet and southern Lepanto mine 
copper and smelt it by a process of their own. From the metal thus 
obtained they fashion ollas and kettles which frequently are of large size. 
The method employed in making kettles is kept secret by those familiar 
with it, and numerous attempts on the part of Americans to surprise 
coppersmiths at their work have proved abortive. At one time a consider¬ 
able business was done in the vicinity of Suyok in making rude oonttisr- 
feits of Spanish copper coins. Clay molds were taken from genuine 
coins, aud into these molds the copper was run. These counterfeits, 
although quite recognizable as such, circulated freely tor some time 
because of the shortage of small change. 



849 


The Igorots of Benguet make little or no doth, but some 6f those of 
Lapa»to bordering on the Tingian country have learned the art of 
weaving from t]keir neighbors, and the same is true of some of the in¬ 
habitant* of the rmcherias near the Bontoc border, who weave beautiful 
blankets* Basket ware of good quality and in considerable variety is 
quite generally manufactured. 

The Benguefc-Lepanto Igorots, , both men and women, carry burdens on 
their backs as do the Bontoc Igorots y differing in this respect from the 
Ifugaos who, «o far asjiossible, carry everything on their heads. 

• Although.seventy-seven years ago the Igorots of Benguet offered armed 
resistance to the Spaniards who first entered the province, they are now 
the most pacific of people. When the first Spanish expeditions pene¬ 
trated their territory, the Benguet Igorots seem to have used bows and 
arrows, but this is no longer the ease. In an emergency it is still pos¬ 
sible for thorn to hunt up a few old shields and lances, hut many years 
have passed since they have made war on any other tribe or committed 
any act of armed aggression. They do not take heads, and there seems 
to be no evidence that they have ever done so. Their war shields were, 
it is said, usually ornamented with the carved figure of a man. (PI. LXI, 
figs. 1, d and 2, d.) Lances arc far more commonly met with than shields 
at tlie present time. They have been retained because thev are useful in 
hunting- In general, their heads are smaller and less well made than an* 
those of the lances of the Bontoc Igorots, which they resemble m shape. 

The music of the Benguet-Lcpanto Igorots is highly characteristic, and 
several instruments are used m producing it. Of these the most peculiar 
is a pair of long, slender-barroled wooden drums, open at one end and 
having the other covered with pigskin or lizard skin. (Pl. LVI, figs. 1 
and 2.) These drums are played vulh the hands. The operator can 
change the pitch of tlie tones produced by pressing his arm or leg, or both, 
against the wooden barrel. The gansa , which is always used when music 
is wanted, in played with a short stick or slat of bamboo. (Pl. LVI, 
figs. I and 2.) Usually there is also one musician who beats together a 
stone and a bit of steel or iron. During certain months of the year a 
Benguet Jgorot woman will not go on the trail without carrying and 
constantly playing the bamboo musical instrument shown in Plato LIX, 
figs. 3, b and c+ This instrument is carried in the left hand and is made to 
vibrato by striking one of its prongs against the right wrist. The char¬ 
acter of the sound thus produced is changed by thumbing the hole near 
tlie septum at the undivided end. The Benguet Igorots are also fond of 
vocal music* They sing frequently at their feasts and occasionally when 
on the trail or resting beside it. 

In the dance which is most commonly seen, a man with outstretched 
arms from which blankets are hung represents a. bird. lie dances with 
active movements of the feet and with much flexing of the arms, wrists, 
and hands. His fait partner dances with her hands stretched upward 
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refused to allow their girls to go to school, hut their prejudices have 
now been overcome to some extent and an interesting experiment in the 
education of girls is hoing conducted at Baguio. 

Tribe VII. THE TING1ANH. 

SYNONYMY. 

APAYA08* Name applied to the Ttnginna living m the distriet of Apayao, 

Cagayan. 

APAYOS. Synonym of Apayun* 

APOYAOS. Synonym of A payaos. 

BAN AOS. Name applied to tin* Tmgians of the upper Saltan Biver Valley and 
the ranrherias of tininunn and Babitoc 

BURIC8. Kamo applied to the Tinyiana of the ( ordilleiu Central in northern 
Abrn. 

BU8A08. Name applied to the Ttnyuin* of the mountains of Siguey, near 
Henang, Abra. 

CCNtG. Synonym of Itnvfj. 

QINAN. Synonym of tfuirnmnaa. 

QUINAANE8. The name applied to the Tinyians of Ouhiuan and neiglibm ing 
utnchcruut. The statement of the Jesuits that these people are Malay-Jo* 
i* incorrect. They allow no evidence of yegnto blood 

GUINANES. Nyiiuttyni of (Jutnaoncu. 

ITANEG. Synonym of Itncg 

ITAVEG. Sy non) m of Itwg, 

ITETAPANE8. Said by the Jesuits to hi* n tribe "contiguous on the south 
with the Igorvts of Bengtict, on th« nmth with the (lutnaaiws, and on the west 
with tlie Humott.*' No such people exist at the present, time. In point of fact 
thi* name was probnblv applied to the inhabitant* of Tetopan. 

ITNEG. The name universally applied l>> the Ttnytatis to thom&tdves. 

QUINAANE8. Synonym of Ownaamn 

GUINANES. Synonym of (iinnam*, 

TINGGIANE8. Synonym of Tinguins* 

TINGUE8. Synonym of Tingians. 

YTATAPANE8. Synonym of lietapanes. 

HABITAT. 

The stronghold of the Ttngiana in the aubprovince of Abra, where they make up 
approximately fiO per cent of the population. Numerous Tiny ion rancher ins aie 
found in tlu> eastern mountain* and foothill* of llokoa Sut and Xlokoa Norte, and 
the inhabitants of the Ablug Kivcr Valley, including the old Spanish comandanoias 
of Cttbuguon and Apayaos and in genetal the distiict which hub been known as 
A payaos, belong to this tribe. H extends south along the eastern slopes of the 
Cordillera Central as far as Dogara. South of this point the Ttnguinn gi\o way 
to the Kaltftga*, only to reappear again along the headwater* of the Saltan 
tUver at Seaccau, Baiba las&n, Bala toe, and Cuinaan. In these latter umchcrias 
they have intermarried somewhat with the JKahnga* and Bootin' igorotn . Tlieie 
are considerable numbers of them in the uimhoiiau of Tiagan, (Concepcion, and 
Angaki, in the aubprovince of Leposito, where they aw living with Benguet 
Lepnnto lyorota, Tho some condition of things prevail* in the township of Sigay, 
in the subprovinoo of Aiubumyau, Finally, there are a number of settlements of 
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Ttrutiam who hove been converted to ChrirtUnity, la the vtaMty of Atortv aaf 
PoMorubio la Pangasliwn, near the month of the Bttsd Elver otaiyon, and 
strongest of all, there 5* a single TUy/io* m a e herio enUed 4Saa Marnelo ,i* the 
Province of Nuova'EolJe. A band of wandering Kmgtem* had fwen been obeerved 
by Dr. Barrows In Paagaeinaa. 

DESCRIPTION. 

The name Tingians or Tingxtkmss has long been Applied to the non- 
Christian inhabitants of Abra and to certain of those of the western 
slopes of the eastern mountain ranges of Ilokos Norte end Ilokos Sur. 
Wiese people call themselves Itneg, end this appellation would be a fitting 
tribal designation for them, but the name which I have adopted has been 
so long and so generally in use that it seems undesirable to change it. 

Many of the Tingians of Abra and of Ilokos Norte and Ilokos Sur are 
possessed of a degree of civilisation quite equal to that of their flokano 
neighbors, but the inhabitants of some of the settlements of Hobos Norte 
and Ilokos Sur and of eastern Abra are not far advanced in civilisation. 
Until very recently the wildest of all the known Tingi&nt were the people 
of Guinaan and Balatoe, in Bontoc, and of Balhalasan and other settle¬ 
ments along the headwaters of the Saltan River. 

The people of the district of Apayao have long been known under the 
name Apayaos, although their immediate neighbors call them Kalingas. 
On a recent trip through this hitherto almost unknown region 1 was 
greatly surprised to discover that they were Tingians, but Tingians with 
a degree of civilization comparable to that possessed by those of Abra a 
century and a half or two centuries ago. They themselves trace their 
ancestry without hesitation to the Tingians of I locos Bur, for whom 
they still entertain friendship and whom they often visit. They call 
themselves Itneg. A very large proportion of them apeak Hokano, winch 
is not true of the’ Kalin gas; and, according to Governor Bias ViHamor, 
who accompanied me on this trip, the language which they use among 
themselves is, with comparatively minor differences, that of the Tingians 
of Abra. Governor Villamor further states that the costumes which 
they wear at the present time are practically identical with old Tingian 
ones which have been preserved in Abra for a century and a half. The 
inaccessibility of the river valley in which the Apayao Tingians live 
doubtless affords a satisfactory explanation of their having retained their 
primitive dress and customs. 

Of this bribe, then, we have a civilized and an uncivilized branch, the 
people of the former being justly celebrated for their kindness and 
docility, while those of the latter ere equally well known as fierce head¬ 
hunters. 

On the average, the civilised Tingians are perhaps somewhat smaller 
in size than are the neighboring Kalingas and Bontoc tgoroU. However, 
the wild Tingians of Apayao, of Balhalasan, and of Guinaan am quite 
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a* large as their KaUnga and Igorot neighbors. One is at once impressed 
with the. fact that the Tingiant of Abra are somewhat lighter colored 
than am the people of the other non-Christian tribes of northern Luzon, 
but this is doubtless in some measure due to their being a scrupulously 
clean people who bathe with great frequency and thoroughness. Their 
woman are especially well-favored and attractive. 

The Tmgutn type of face is very different from that of any other 
northern Luzon tribe, and many of the men and women have peculiarly 
sweet expressions, thoroughly in keeping with the mildness and gentleness 
of their character. 

Both the men and women of the more civilized section of the tribe 
wear the hair uncut, the men confining their long locks at the back of 
the head by means of liandkerchiefa or bits of doth tied like turbans 
(PI. IX, fig. 0), while the women do up theirs nicely with strings of 
beads, forming knots which are usually at the left sides of their heads. 
(PI. XIX, fig. 4.) Among the Tingians of Apayao one not infrequently 
sees men with the hair banged across the forehead after the fashion of 
the Kalingat, but I have never observed the cut over and back of the 
ear, which completes the Kalinga coiffure. (PI. IX, fig. 8.) The hair 
is also sometimes ornamented with a wreath of scented grass It. is held 
in place by a more or less elaborate turban which, when possible, is made 
of bright scarlet and yollow cloth. (PI. IX, fig. 7.) 

Tattooing is practiced to a considerable extent among the Tingians of 
llokos Sur and llokos Norte and of Abra, and especially among the people 
of Guinaan and Balatoc, who come in close contact with the Bontoc 
Igorois. Among the people of Apayao elaborate tattoo patterns are rare, 
if indeed they occur at all. 1 havo never seen one. Most of the men 
have a large tattoo mark in the form of a euff on each wrist, sometimes 
extending down outo the back of the hand. The only tattoo murks 1 
saw on women had been placed over goiters, presumably because they 
ware believed to have therapeutic value. 

The typical dross of the Tingian men of Abra and of llokos Bur and 
llokos Norte is still the clout (PI. Ill, fig. 3), although a large percentage 
of the men have shirts and trousers, which they wear on festival occasions. 
Nearly all of them wear hats called salarois. The typical dress of the 
women is a neat skirt of white, cotton cloth, with an indigo-blue border. 
(PL Xni, fig. 3.) This cloth is,woven by the women themselves. 
When at work they usually wear no other garment, but most of them 
havo upper garments which are made short-sleeved so as to show their 
remarkable arm ornaments, and are worn when they are about the 
house, or at least on feakt days and when they have occasion to visit 
the neighboring, civilized towns. (PI XIX, fig. 4.) Under the skirt 
ia worn a clout, supported by ooik of braided rattan cord, fastened 
together in such a way as to remain spread over the lups of the wearer, 
but to constrict readily into a bundle in front and behind, where the 
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ends of the clout are tied- (PL LIX, fig. 2, a.) This curious article 
of dress is decidedly suggestive of tlse clout, supported bv colls of braided 
rattan cord (PL LIX, fig. 2, 6), which forms the one garment of 
married women among the mountain Man gyms of Mindoro. (PI. XVI, 
figs. 1 and 2.) 

The men wear few or no ornaments. At the most they have earrings, 
or armlets or legists of brass wire. The w omen have necklaces and strings 
of beads which they wind into their hair, but their most remarkable 
and characteristic ornaments are wristlets and armlets of beads which 
often almost completely cover their wrists aud arms to the shoulders. 
(PL XIX, figs. 3 and 4; PI. XXII, figs. 2 and 3.) 

The women consider it a mark of beauty to have the middle of the fore¬ 
arm constricted, and to this end tight armlets of beads are placed about 
the forearms of little girls and kept there until the pain caused by the 
constriction of the growing arms becomes unendurable, when other, 
slightly larger, armlets are substituted. This leads to unsightly swelling 
of the wrists, which is, however, fashionable. (PL XTX, fig. 4 ; PL XXIT, 

fig. 2.) 

Old agate beads of considerable value arc worn by the women about 
their necks, and coins an^ften attached to their necklaces. In 11)03, I 
saw a necklace on which were strung four coins, each more than a century 
old. (PL XIX, fig. 3.) 

As one approaches the Hon toe bonier, the characteristic arm ornaments 
arc less frequently seen, and in Bontoc they an* represented, if at all, hv 
a few' bands of beads on the wrist and forearm. 

The men of Apayao, in addition to a quite clalnmitely tied clout, wear 
a short jacket and a 1 urban which is by choice made up of alternating 
bands of scarlet and bright-yellow cloth. (PL III, fig. 4.) 

The dress of the Apayao women consists of a piece of cloth wrapped 
around the body so as to form a short skirt, extending from the waist 
to the knees. The line of contact of the two ends usually runs straight 
up and down the front. Under the skirt is worn a clout, and on the 
upper part of the bod> a long-sleeved garment which often barely 
covers the breasts, so that there is quite a gap left between it and the 
skirt. (Pl. XII1, fig. 4.) The women frequently wear turbans on their 
heads. They.arc much more careful than are their sisters of Jlokos and 
Abra about exposing the upper half of the body. (PL XIX, figs. 1 
and 2.) 

Both men and women of Apayao often wear ornamental wreaths of 
sweet-scented grass in their hair. (PL VII, fig. 1; PL IX, fig. 7.) 
They are very fond of brass wire, which they fasten about their nocks 
or convert into armlets and leglcte, but their most highly prised ornament 
consists of a series of plates and pendants of mother^jf-pearl, fastened 
logether with wire or strong thread, in a great mass, which is attached 
to a cord about the neck and is worn sometimes hanging over the chest 
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und at other times down the back. This same motlier-of-pear] ornament 
is also worn by men. The women, like their sisters of Abra and llokos, 
are inordinately fond of beads, which they string and wear around their 
necks, in their hair, and on their wrists and arms. Probably the explana¬ 
tion of their lack of the elaborate armlets worn by the Tingian women 
of Abra may be found in the search y of beads from which to make 
them* Miniature battle-axes are worn thrust into ihe hair or the turban. 
They servo a double purpose, as ornaments and as implements for cutting. 
(PI. XXII, fig. 4.) Agate heads are more highly valued than are any 
others* 

Occasionally one meets a man whose lingers are covered with gold, 
silver, and brass rings, or one with very elaliorato ear ornaments. 

The more civilised Tingian* build quite compact towns. Their houses 
are frequently made almost entirely of bamboo and are roomy and scru¬ 
pulously deam. (PI. XXXV, fig. 2.) They arc arranged along well- 
defined streets. (PJ. XXIX, fig. J.) With the wild Tingian* of Apayao 
a large percentage of the houses have floors and sides of boards, hewn 
with groat labor from forest trees. The roofs, which are concave on the 
inner side, are made with an inner layer of neatly cleaned stems of runo 
grass, tied so closely together that they touch each other. Over this 
come several inches of thatch and then two or three lavere of bamboo, the 
individual pieces being halved arid laid with convex and <*oncave surfaces 
alternately turned upward. Over the layers of bamboo comes a very 
thick one of well-packed thatch. A roof of this sort must last for mauy 
years, and is perfectly water-tight. The houses of the Tingian* of 
Apayao are often framed with hard wood, and many of the boards are 
ornamented with carvings, (PI, XXXV, fig. 1.) In some instances 
eyes, noses, and mouths are cut out of the boards, so that rude effigies 
of human faces are produced. (PI. XLV1I, fig. 3.) Frequently the side 
boards are perforated by round peepholes which enable the occupants 
to observe people outside without exposing themsehes. 

Houses of the better class are invariably built on piles and raised well 
above the ground. Home* of the poorer houses of the Tingian* of Apayao 
are constructed entirely of bamboo, even the roofs being made* of joints 
of this useful plant. Ttt addition to their dwellings, the Tingian* of 
Apayao construct rice-granaries (PI. XXXVI, fig. 3) and chicken- 
houses. Those of Abra and Ilokos build quite elaborate rice-granaries 
(PI. XXXVI, fig. 4) and sometimes construct stables for their domestic 
animals. They also make miniature houses called balmw (PI. LX VII, 
fig. 2), in and around which are given feasts in honor of their ancestors. 

Although some of the Tingian* of Abra and Ilokos fish and hunt on 
occasion (PI. L, fig. 3), they arc essentially an agricultural people and 
depend for food far more upon the products of their farms than upon 
those of fishing and the chase. They have extensive rice-paddies on 
4684l‘'~'~~e 
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fairly level ground and aka cultivate tobacco, tan, Indian jofa, and 
cotton upon a considerable scale. Near their bouse* they often plant 
fruit trees. In general it may be said that their ■gricslturai o pe rat io n* 
are often both more extensive and more successful then are thorn of their 
Ilokano neiglibors* They rake carabaos, cattle, and hone* In consider¬ 
able numbers. Their horses are need for riding instead of for eating. 

So far as my observation gees, the Tingkm of Apayao have no irri¬ 
gated rice-fields. They raise a very limited quantity of mountain rice, 
which, after being threshed, is preserved in joints of bamboo over the 
fireplaces in their houses. Upon the steep mountain-sides they grow 
a considerable quantity of tobacco of excellent quality (PI. XXXIX, 
fig. 2), and they also raise catnoUu , gabi, tomatoes, and squashes. Their 
ranch eriag, even when lpgh up in the mountains, are almost invariably 
buried in coconut trees, and each has a group of palms with fan-like 
leaves from which rain coats arc made. (PL XXVIII, fig. 8.) Oscao 
in small quantity, but of fine quality, is usually found growing near their 
houses. 

All the Tingians roll their own cigars and make bast from sugar-cane 
juice for use at their feasts and in ceremonials attendant upon the 
sealing of friendship. The women grind rice between pairs of specially 
shaped stones. (PL LI, fig. 2.) 

The Tingian women of Abre, Iloltos, and Union spin, dye, and weave 
cotton, making narrow strips of cloth of excellent quality which they 
afterwards fashion into garments for themselves. (Pi. XLIV, figs. 1, 
2, and 3; PL XLV, figs. 1, 2, and 3.) Most of the doth used hy the 
Tingians of Apayao is obviously imported. However, some cloth, evi¬ 
dently made by the women of that region, was seen by me. 

Both the civilised and uncivilized branches of the tribe produce very 
good basket-work. Their houses are well furnished with pottery. Some 
pieces, decorated with dragons in relief and showing signs of being 
very old, are probably of Chinese origin. They themselves, however, 
make good pottery, ornamenting some of it with raised figures. 

Many of the Tingians are quite skillful in working steel and iron, and 
the head-axes used by the warlike Kalin gas are largely made by their 
more pacific neighbors of Balbalasan. (PL XLII, fig. 2.) The Tin¬ 
gians of Apayao make their own steel and iron weapons (0. XLII, 
fig. 1) and probably also brass pipes, which are not uncommon among 
them. , 

Apart from the house ornaments above referred to, neither the civilised 
nor uncivilized Tingians seem to do much wood carving and neither 
branch of the tribe does any mining. 

The civilized Tingians of Abra and Uokos arc the gentlest and most 
pacific of people. Nearly all of them are entirely unarmed, although 
most of the settlements can, on a pinch, produce a few rusty head-axes and 
lances and an old shield or two. The people of the settlements over the 
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bother are, as a result of dim necessity, more warlike. They 
we force# to keep themselves armed and ready to repel Kalinga or Bontoc 
floret raids. They therefore carry head-axes, lances, and shields. (PL XI, 
fig. 8.) IWr shields and lanoos are similar to those used by the Bontoc 
fggrsis (PI. tXI, figs, 1, a and Sb s; Pl. LX, figs. 2, n and o) and tboir 
heftdtosns to those need by the KaMngas. (PL LX, fig. 1. e.) 

The more civilised Tingians of Abra, llkoos, and Union have not taken 
heads far many years. However, those of Guinaan, Balatoe, and Baiba- 
lasafi have, until quite recently, been head-hunters, and those of Apayao 
ate still devoted to this form of sport. The latter section of the tribe 
uses lances with long, slender blades (PL LX, fig. 8, »), head-axes of 
peculiar form (PI. LX, fig. 1. f\ PI. LI, fig. 4), and shields each of 
which consists of a rectangular board with a spine of wo<k 1 projecting 
from the center of each end. The body of thp shield is black, and 
on this are painted ornamental geometric designs in ml and yellow. 
(Pl. LXI, figs. 1, / and 2, f.) 

Scattered through the towns of the more civilized Tingians are to bo 
found numerous miniature houses in which are put food and other offer¬ 
ings for the aniios or spirits, and beside the trails leading into the towns 
mav often be seen pieces of bamboo with their lower ends sharpened and 
driven into the ground, and ilietr upper ends split into a dozen slats, 
which are held apart by other bamboo slats, horizontally interwoven 
with them in such a wav as to form small basket*.. (Pl. LXVII, fig. 1.) 
In these are placed (dab's of boiled r i, c , chicken-livers, etc., as offerings 
to the spirits or anitox. 

The warlike Tmgians of Apayao also exhibit in these baskets the heads 
of their victims; eight heads were so displayed at the rancheria of Nag- 
si in bangiui at the time of our visit to it. During my short stay in 
Apayao I was unable to gather any reliable information relative to the 
customs and ceremonies connected with the head-hunting of the men of 
that region. 

The musical instruments of the more civilized Tingians are the gansa, 
which ia played with the hands (PI. LVIf, fig. i)), the bamboo mouth- 
organ (Pl. LVTT, fig. 1), and the uot«>-flnto of bamboo. The operator 
of the latter instrument plugs up one nostril with a mass of soft vegetable 
fiber, and blows the flute with the other (PL LV11, fig. 2); or he may 
presB the flute against the nose iu sueh a way as to close one nostril while 
he blows through the other. 

The Tingians of Apayao make musical instruments of bamboo which, 
for the lack of a bettor name, may lie called “ jowVharps.” A single 
joint of ratio bojo is taken, one end is cut off. and more than half of one 
side cut away so as to leave a projecting tongue. Near the septum at the 
end of the joint a round hole is pierced, over which the thumb of the 
operator may be placed. The projecting tongue is then struck ujion the 
head of a battle-axe and the musical tone produced by the resulting 
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vibration can bo varied by thumbing the hole pierced near tKe septum. 
The men often play these instruments when on the march. 

The dances of the civilised Tingims take place inside a typical caOao 
circle and are usually participated in by onto man and one woman, 
although if the man is an especially noted dancer, two or more women 
may honor him by entering the circle and showing off their fancy steps. 
Sloth men and women dance with handkerchiefs or larger pieces of 
cloth stretched between their 1 lands. (PI. LVItl, fig, 1.) The dance 
music is furnished hy gnnuas alone and is of a decidedly lively char¬ 
acter, as are the dances themselves. The participants often evidently 
try to dance each other down, and the exercise involved is so vigorous 
that one or another of them ih sure soon to give out. When a dancer 
has had enough, he or she indicates the fact hy giving a sharp snap to 
the piece of cloth held in the hands and then immediately retires. If a 
man is danced down by n woman, he is jeered by the crowd. Bast circu¬ 
lates freely during the dancing. In favt, the Tingians will not attempt 
to give a dance unless bust is to he had in abundance. The dancers 
often add to their performances by eomjioHing extemporaneous snug* 
dealing with important current events, and they arc frequent]} answered 
in song by some of the spectators. 

I was unfortunate in failing to see dances among the Tingians of 
Apayao, buf was told that they were similar to those of the people of 
Abra. However, 1 did see gavms and now* flutes among them, and was 
surprised to run across a long, wooden drum similar in shape to those 
used by the Bengiiot-Lopanto Igoroi*. 

The civilized Tingians are polygamous. The headmen may have tw f o or 
three wives, but this privilege seems to be quite strictly confined to them. 
The men not infrequently keep queridas, but very secretly, for if the 
facts became known, their wives may secure divorce from them and 
compel them to pay heavy fines into the bargain. 

Betrothals are arranged by parents between very young children, Iir 
fact, in some instances, they are arranged prior to the* birth of a child, 
of course with the proper proviso as to its proving to be of the right 
sex. The marriage ceremony among the Tingians of Abra is interesting. 
After the preliminaries have been arrangc^l between the families of the 
bride and bridegroom the family of the bride invites that of the bride¬ 
groom to come for her on a certain fixed date. The latter arm them¬ 
selves with bolos on the evening of the day before the one set and at 
midnight feign an attack ujion the house of the bride. The bridegroom 
is the only person to enter tlio house, ITo leads the bride out hv the 
hand, releasing her at the bottom of tho stairway. She accompanies him 
to his house. On the next day her family follows her and a feaat begins 
which usually lasts for about four days, at the end of which time the 
relatives of the bridegroom kill animals and distribute the flesh liberally 
to the guests in order that, in their desire to carry it home, they may go 
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Anniversaries of the deaths of adult {tenons are celebrated annually* by 
feasts held in and about the balauaa. 

The civilized Tingians know their own ages, differing in this respect 
from the people of any otlier non-Christian tribe of northern Luzon. 
In reckoning time they have weeks of seven days each, and months of 
which there are eleven to the year. Their year begins during our month 
of January, when the moon is a quarter full. 

• The Tingians of Abra have advanced further in civilisation than have 
(he members of any other non-Christian tribe of the Philippines' They 
are a most attractive people, cleanly in their personal habits, and of excel¬ 
lent disposition. They are peaceable and law abiding to an astonishing 
degree. Crime is almost unknown among them. Their towns are well 
built and well kept Their fields are often better tilled than are those 
of their Ilokano neighbors. They save their money and some of them 
become quite wealthy. They are anxious to receive the benefits of 
civilization now that they may have them without being compelled to 
change their religious belief, and there is lurrdly a rancheria in Ahra 
which docs not liavc one or more schoolmasters, paid by local revenues 
or by voluntary contributions. Considerable numlwrs of Tingian chil¬ 
dren attend the public schools in the Christian municipalities in spite of 
the hostility which exists between their people arid the Ilokanos. 

The rancherias of Ahra and of North and South llokos have been 
given independent governments of their own, which have progressed very 
satisfactorily. The Tingian is a born politician and thoroughly ap¬ 
preciates being allowed to run his own local affairs. 

While there have long lieen bloody feuds between the Tingians of 
Aptnao and their civilized neighbors, the fault is by no means all with 
the wild people, and when order is once established throughout their 
territory 'there is no reason why they should not advance rapidly in 
civil izalion and in material prosjierity, for they too are cleanly, intoK 
ligent, and industrious. The degree of civilization to which they have 
already attained is surprising when one remembers that they have been 
almost completely shut off from the outside world from the date of the 
discovery of the Philippines up to (lie present time. 

A careful study of this section of the tribe would doubtless be well 
repaid and would throw much light on the early history of the Tingians 
of Abra and llokos, from whom the Apayao people are, according to their 
own traditions, descended. 

TUE 1SINAYS, GADDANES, AND HBMONTADOS. 

The inhabitants of southern Nueva Vizcaya, at the time when the 
Spaniards first entered the territory now embraced in that province, were 
called Isinags (I snags, Isinac , Jsimyas). Nearly all of them were sub¬ 
sequently converted to Christianity, but on the eastern slopes of the 
mountains which separate southern Nueva Vizcaya from Benguet and 
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along the Padre Juan Villavcrde trail there still remain a few wild 
people called isinays. I have never seen them. Hr. Barrows states tliat 
they resemble the fiengnet-Lepanto Igorots more than the Ifugaoa, and 
Governor Knight of Bueva Vizcaya says that they are very similar to 
the former people. It is not easy to decide whether or not they originally 
belonged to the same tribe and represent only a dialect group, but pending 
further information relative to them 1 shall so treat them. 

Many of the civilized inhabitants of Isabela and of Cagayan are 
descended from a people who were called Gaddaneg, and (his name is still 
sometimes used as a designation for the long-haired, wild people of these 
two provinces. I do not believe that the Goddamn wore at any time more 
than a dialect group of the Kalingas . 

I)r. Barrows has treated the so-called Remontados as if they constituted 
a separate tribe. This is not the case. It is very generally true tliat 
there will he found in the vicinity of non-Christian tribes in them' Islands 
renegade Christian natives who have abandoned civilized life and taken 
to the hills. Not infrequently they marry women of the hill trilies 
and have half-caste children, but 1 see no more fitness in assigning to 
such people and tlioir offspring tlic rank of a tribe than there would be 
in following the same course with reference to the people of mixed blood 
who are usually to he found in greater or smaller numbers wherever two 
non-Christian tribes adjoin each other. 

DIALECT GUO [IPS. 

As I have already stated, it seems to me far wiser to class peoples 
which are substantially Rlike except for differences of dialect in one tribe 
and to divide them into dialect groups rather than to attempt to make 
as many trilies as there aro dialects spoken. 

VV ere we to adopt the otltcr basis it would lead us into manifest absurd¬ 
ity in classifying the civilized tribes. While the Ilohatwa of North 
llokos, South llokos, Union, and Abra can understand each other after 
a fashion. Governor Villamor, himself an llokano, assures me that there 
are very great differences in their dialects. This holds to even a greater 
extent among the Visayans, yet no ethnologist tliinks of dividing them 
into llongoa, Cehmnoa, Cuyunos , etc. 

A considerable amount of new work must be done before a satisfactory 
conclusion can be reached a* to the dialect groups into which the seven 
tribes of northern Luzon should be divided. 

The Negritoa have very generally adopted the language of their civil¬ 
ized neighbors. This can hardly hold for the Nrgritoa of eastern Cagayan 
and Isabela, who, on account of tlie extent of the territory which they 
occupy and their comparative isolation, must, it would seem, have a 
language of their own; but of these people we know next to nothing 
at the present time. I saw about one hundred of them at Dumabato 
in 190R but had little opportunity to study them. 
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So far as we at present know, the Ilongotes hare but a single dialect, 
but it is probable that those of northern Tayabae speak a different dialect 
from those of Nueva Vizcaya. 

The Ifugaos should be divided into numerous dialect groups. 

In the absence of Lietnenant (teso, who has lived among them for years, 
1 have no information to add to that gathered by Dr. Barrows and there¬ 
fore provisionally adopt his conclusions as to the number of such groups 
which should be recognized. 

As yet ‘we know very little as to the language of the Kalingas „ The 
people known as Dadayags and Oalana * are said to have peculiar dialects, 
as arc also the Catalan ganes ,, 

I have not sufficient information relative to the dialects spoken by 
the Bontoc Igoroh i to be able to form any conclusions as to the subdivi¬ 
sions of this tribe. 

The two important dialects of the BengueM^epanto Igorots are Na~ 
baloi , spoken in central and southern Benguct, and Knnkanai, spoken in 
eastern and northern Benguet, in Amburayan, and in southern Lepanio. 
There is, it is said, another dialect called Kataugnan , spoken by the 
Igorots of central and northern Lepanto. 

So far as concerns the Tingians, it may prove that the people of Apavao 
form a dialect group and that those m the region of Guinean, Balatoc. 
and Balbalasan can be differentiated on account of peculiarities of speech, 
but more work needs to be done licfore definite and satisfactory conclusions 
on this subject can be* reached. 

ORIGIN OF THE NON-GHHISTJ AN TRIBES OF NORTHERN 

LUZON. 

X agree with the conclusion reached by Dr. Barrows that the only races 
to which we need give consideration in accounting for the origin of the 
trills under discussion are the Negrito race ami the Malay race. Pos¬ 
sibly an exception should In 4 made in the case of the Kalin gas, many of 
whom have eyes which are decidedly suggestive of Chinese or Japanese 
origin, but there is no direct evidence that central or northern Luzon 
has ever been rwcupied by Chinese in large numbers, and if such occupa¬ 
tion really occurred, a study of the language of the Kalingas should 
show affinities with Chinese, 

The Ibilaos are the only northern Luzon people who have intermar¬ 
ried extensively with the Negritos, and in my opinion the influence of 
Negrito blood may be left out of account in considering the origin of the 
other tribes. 

The Tingians differ physically in important particulars from the other 
northern Luzon tribes and seem to have much in common with the 
Mangyans of Mindoro and the I>yaks of Borneo, but there is no evidence 
that they have had other than a Malay origin. 
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1*LATE I* 

J^ign. 1 and A Adult A'c grilo man and woman of Mount Marivdes, Province 
of Bataan, taken with Mr. Worcester in order to show relative sine. Their 
droit is typical, 

Plate Ilf 

Pig, 1, A typical Negtiio man of Zumbolea, showing physical characteristics 
and dress. 

Pig. 2. A typical Itonyot man of Nueva Vizcaya, showing physical pecul¬ 
iarities, dress, and ornaments. 

Kig. 3. A typical KalingO man of Isrittcla, showing physical characteristics ami 
draw. Note this huui’m magnificent muscular development. IIis jacket, 
ornamented with beads, and his clout similarly ornamented are of Killing<t 
malm. 

Pig. 4. A typical ifugao man of liana ue, Nueva Vizcaya, showing physical 
characteristics, typical dress, and ornaments. Note especially the girdle 
made from opercula of seashells, the beads about the neck, and the copper 
wire ornaments on the logs. 

Plate ill: 

Kig, 1. A typical Bontoc Igoroi man, showing physical characteristics, dress, 
and ornaments. Note especially the pearl-shell ornament at liis left aide. 

Pig. 2. A typical IVnguet lvCpaiito fgurot man of Ircsan, Bcnguct, showing 
pity steal characteristics and dross. 

Kig. 3. A typical civilized Ttngion of Lnnuo, Abrn, showing physical clmrnc 
teristio* and ordinary working dress. When in town this man would wear 
a bat, shirt, and trousers. 

Pig, 4, Two typical wild Tingtan men of Aoan, Apuyao district, Cagayan, 
showing physical characterislicH and dress. 

Plate IV: 

Kigs. 1 and 2. A typical Negrito man of Mount Manveles, Bataan, showing 
physical characteristics. Note the full beard which has been close clipped. 

Pigs. 3 ami 4. Two typical Mongol men of Nueva Vizcaya. The one shown 
in fig. 3 has a good deal of Negrito blood, while the one shown in fig. 4 is 
an almost pure Uah#* 

Pr ate V: 

Fig. I. A young holing* man from Patiquian, Bontoc, showing physical 
characteristics. Note especially the woven rattan cap and bamboo ear 
ornament*. 

Pig. ft. A Hotingo man front near Hagan, Isabela, showing physical character¬ 
istic*. This man has typical Kalinga eyes. 

Fig 3* A young Ifngoo man of Qinngan, Nueva Vizcaya, showing physical 
characteristics. 

Pig, 4, An ifngoo man of Banaue, Nueva Vizcaya, showing physical charac¬ 
teristics. Note the white feather ornaments in his lmir. 
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Plats VI: 

Fig. 1. A Routoc Igorot man of Bon toe, Bomtoc, Kota the woven rattan cap 
ornamented with dog’s teeth and with a piece of mother-of-pearl; aim the 
metal tobacco-pipe and pipe-cleaner. 

Fig. 2. A Bontoc Igorot man of Bontoc, Bontoc, showing physical character¬ 
istics. Note the plug of wood in the car. 

Fig. 3. A young Jfongu*t*l*epanto Igorot man of Bua, Benguet, showing phys¬ 
ical characteristics. Note the short-cut hair and the turban. 

Fig. 4. Ohapdai, an old Benguet-Leponto Igorot priest of Bua, Benguet, 
showing physical characteristics. 

Plats VII: 

Fig. I. A wild Tingian man of Aoan, district of Apayao, Cagayan, Showing 
physical characteristics and dress. 

Fig. 2. A typical Tingian man of Mattobo, Abra, showing physical char¬ 
acteristics. 

Fig. 3. An Ilongot man of Dumabato, Isabela. Note the long hair. Usd up, 
the peculiar hair ornaments, the ornament fastened to the cartilage of 
the upper ear, the tine, braided cord worn over the right shoulder and 
under the left arm, and the tobacco pouch of bark doth ornamented with 
seeds hanging down the back. 

Fig. 4. A young Kalinga man of the settlement of Bontoc, Cagayan (this 
settlement should not be confused with the settlement of Bontoc in the sub- 
province of the same name). Note the plugs of wood in the lobes of the 
ears, the bead collar, and «tho buttons sewed on the neck of tho jacket os 
ornaments ; also tho bag hanging about the neck, which is opened aim! 
closed by sliding metal rings, the silk blanket knotted over the right 
shoulder, and the head-are. 

Plate VIII: 

Fig. 1. The Kalinga chief of a settlement on the Rio Grande de Cagayan, near 
ilagan, Isabela. Note the hair ornaments of feathers, beads, and mother- 
of-pearl ; also the jacket of KaUnga-mado cloth ornamented with beads. 

Fig. 2. A young Ifugao man of Quiangan, Nueva Vizcaya. Note the huge 
metal eai -ornaments and the girdle of opcrcula. 

Fig. 3. An ifugao man of Quiangan, Nueva Vizcaya, showing typical tattoo 
pattern. 

Fig. 4. A Bontoc igorot man of Labusgan, Bontoc, showing typical tattoo 
pattern. 

Plat* IX: ' 

Views showing typical methods of cutting and dressing the hair in vogue 
among the men of the several non-Christian tribes of northern Busoni. 

Fig. 1. Negrito of Mnrheles with lmir cut short and crown of head shaved. 

Fig. 2. An Ilongot of Delapping, Nueva Viseaya, hair uncut and confined in 
front by a net peculiar to the men of this tribe. 

Fig. 3. A Kalinga of Cagayan. Note the high cheek bone. 

Fig. 4. An Ifugao of Quiangan, Nueva Vizcaya. 

Fig. 5. A Bontoc Igorot of Bontoc, Bontoc, showing typical hair-cut and 
ornamental, woven rattan cap on which are fastened a piece of mother-of- 
pearl and two dog’s teeth. 

Fig. 6. A Benguet-Lepanto Igorot of Ambuklao, Benguet. 

Fig. 7. A wild Tingian man of Aoan, Apayao district, Cagayan, showing the 
hair confined by a tasseled turban and ornamented with a wreath of 
fragrant grass. 

Fig. 8. A wild Tingian man of Aoan, Apayao district, Cagayan, showing 
typical fashion of wearing the hair. 

Fig. 9. A civilised Tingian of Manobo, Abra. 
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Plats X: 

Pig. 1. A Negrito man of Mount Murivclos, Bataan. Note the boarVbristle 
ornaments on hi* lege. 

Fig. 2. An Jlongot man of f'anadcm, Nueva Vizcaya, holding a hunting lance 
and a bow and arrows. 

Fig. 8. A KaHnga warrior of Dunmin, Cagayan. Note the shield and head 
axe, the silk blanket, the U*ad collar, and the bag worn about the neck 
which is closed with sliding silver rings. 

Plate XI : 

Fig. 1. A fully armed Ifvyao warrior of Barm tic, Nueva Vizcaya, He carries 
a typical ffugao shield, bend-knife, and lance. 

Fig. 2. A fully armed Bontoe Igwot warrior of the ranoheria of Bontoe. 
Note the three-barbed lance, tlie shield, and the hcad-axe. 

Fig. 3. Attimpa, the Ttngmn chief of Ouimiun. Note his feather head 
ornaments and typical lance, hcad-axc, and shield. 

Plate XII: 

Fig. I. A typical Negrito woman of Duninhato, Isalieln, with two children, 
showing typical dress. Note the skirt of hark cloth. 

Fig. 2. An /Iongot woman id ( nondeni, Nueva Vizcaya, showing typical 
dress. Note the shell girdle and the fold of the skirt which serves as a 
pocket. 

Fig. 3. A young KaHnga woman of a settlement on the Bio (Irande do 
Cagayan near Isabela, showing typical dress. The jacket and skirt uie 
of Kalin go weave. 

Fig. 4. An Ifugav woman of Quiangnn, Nueva Vizcaya, showing typical 
dress, 

Plate XIJT: 

Fig. I. A Bontoe Igorot woman of the settlement of Ikmtoc. showing physical 
characteristics and typical dress. 

Fig. 2. A Ifcnguet Lepnntn tgmot woman of Baguio, Bcnguct, showing dress 
of the women of the better class. Note the numerous superimposed skirts; 
also the metal ornaments suspended from the chain alamt the neck. 

Fig. 3. A young Ttngmn woman of Lamm, A bra, showing dress and ornaments. 

Fig. 4. A wild Tinyian woman of Musimnt, distiiet of A pay no, ('agayan, 
showing dress and method of cnrr.xing xoung child. 

Plate XIVs 

Fig. 1. A young ifugao warrior of Quiangan, Nueva Vizcaya, showing typical 
dress and ornaments. Note the git die of opeieula, the ear ornaments, the 
lance, and the rattan carrying basket which screen also as a raincoat. 

Fig. 2. An Ifugao family of Bannuc, Nnexu Vizcaya. showing typical dress 
and manner of carrying >outig children. Note the white cock’s feathers 
in the woman’s hair. 

Fig. 3. Two Negrito women, /amlmles. showing typical dross, Note espe¬ 
cially the peculiar hair-cut of the woman at the left. 

Plate XV. 

Fig. 1. A typical Wnginn woman of tiuiminii. Bontoe, showing j»eouliarly 
shaped clout-supporter made of braided i at tan cord. 

Fig. 2, A Many gun woman of the Bueo Rivei country, Mindoro. showing 
typical dress. The original costume of the Tingutn women may ha\c Imhmi 
similar to that of the Mangy an women, the skirt Inmug been added later. 
Mnny of the Mangy an women on the Ba<*o Hiver are loginning to adopt 
skirt*, which tliey wear over their clouts. 

Figs. 3 and 4. ttongot arrows, tw r o of which have detachable bonds fastened 
with cord to their shafts. Delapping. Nueva Vizcuja. 
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Plat* LI ; 

Fi|f. 1. A Betiguet-Lepanto lyorot woman on horseback, Tublay, Benguet. 

Fig* A Tingian woman grinding rice between stones, Nalapadan, Abra. 

Fig. 5. A Benguet-Lepanto lyorot man mounting a horse, Pico, Benguet. 

Fig. 4. Three styles of hcad-axo in uw among the wild Tingian* of Musimut, 
district of A pay ho, (tygnynn. 

Fig. 5. Back view of an Ifugao shield, Itanauc, Nueva Vizcaya. 

hiATB lill; 

Fig, I. Negtilo circle dance, Znmbalcs. 

Fig. 2. Negrito circle dance, Mount Marivclcs, Bataan. 

Fig. 3. Negrito* of Zambahw doing buck and wing dance. 

Fig. 4. Negrito* of Mount Marivelcs, Bataan, playing gunsas and at the Mama 
time dancing on their knees. 

Plate LIII: 

Fig. 1. Mongol* playing hninlwo musical instruments, Dehtpping, Nueva 
Vizcaya, 

Fig. 2. An Mongol executing a wur-dttnet* U> the tune of a bamlajo muHical 
instrument, Dehtpping, Nueva Vizcaya. 

Plate LIV: 

Fig. 1. A typical Ifugao dance, (Juinngan, Nueva Vizcaya. 

Fig. 2. A Bon toe tgorol head dance, settlement of Bontoc. The nuui at the 
extreme right who holds a hcad-nxe in bin right hand is the principal actor. 
Note that the women who are dancing nil wear blankets. 

Plate LV: 

Fig. 1. Two Bontoc Igor of gan*a player*. Note their drumstick*, also the 
handles of their gan*u* consisting in each case of a human lower jaw; 
settlement of Until oe. 

Fig. 2. Bontoc lyorot funeral dunce, executed at Manila by people from the 
settlement of Bontoc. 

Plate LVI; 

Fig. I. Musical instrument* of Benguet-d^jmnto Igoroi* consistitig of a 
wooden drum with skin head; a ganm with lauir-tuak handle and n wooden 
stick for u«e in playing the guiunt. 

Fig, 2. Benguet-Lepanto Igtnol musicians. The jar at the left contain* 
tapup, a fermented drink made from rice with which both musician* ami 
dancers frequently refresli themselves. % 

Fig. 3. A typical Ikuiguet Uqrnnto Jgorot dance. Note the woman with t.ic 
palms of her hands turned forward and the man with the blankets o\cr 
his shoulders. 

Plate LVI I: 

Fig. 1. A Tingian woman of Balbnlasan playing a bamboo mouth organ. 

Fig. 2. A Tingian man of Manobo, Abra, playing u nose-flute, 

Fig. 3. Tingian gmtrn players of Bnlbalasan. The gansatt, the handle* of 
which arc hooked into the Wits of the men’s clouts, are lienten with their 
hands. 

Plate LVI1I: 

Fig. 1. A Tingian dance, Padangita. Abra. Note the feather ornament* on 
the heads of the dancers and the blankets in their hands. When one of 
the dancers wishes to stop dancing, that fact i« indicated by giving the 
blanket a sharp snap. 

Fig. 2, KaUngm of Tooktook, Cagayan, taking a raft down a dangerous rapid 
of thn Maboca River. 



ooYiMuuivy piayea vy me women wnen on u»e u»u aunng certain mourn* 
of the year. 

Fig. 1, d tuid r. Bamboo flute* of Bengud-Lepanto ffataU, 

Fig* 1. A Bamboo jew Vharp of Benguet-fapanto An entirely siudhr* 

instrument is used by the Bontoc /porota, * 

Fig. 1 4 p. An Ifugao carved, bamboo H mo-box, B&nafte, N«m Viscaya. 

Fig. 2* a. Clout supporters of braided rattan worn by Ttngian women of Abra* * 
North and South Ilako* and Bontoc. 

Fig. 2, h Clout supporters, of braided rattan and plain rattan respectively, 
worn by Mangym women of the Haeo Kiver, Mindoro. 

Platk LX*. 

Fig. 1, e. Him got head-knife and scabbard, Oyao, Nueva Vtecaya. 

Fig. 1, b. Halinga head-axe. 

Fig. K e. ifugao head-knife and scabbard, Mayoyao, Isabela. 

Fig. 1, <1, Bontoc Igorat head-axe, settlement of Bontoc, 

Fig. I, r. Tinghtn head-axe, Guinaatt, Bontoc. 

Fig. 1, A Head-axe of type used by wild Tingiantt of the Apayao district, 
Cagayan. 

Fig. 2, «. I Ion got lance, D amahs to, Isabela. 

Fig. 2, 6, 6*« d, e, and A Aafcapa lances, Isabela. Note the ahaft* which are 
ornamented with highly colored, woven rattan and with hor*chithr. Note 
also the different forms of head. That sho* u in Fig, 2, f is of bamboo. 

Fig. 2, g, h, and i ifugao lance*, Nuevn Vixcaya. The steel heads of those 
lance* wore made at Sapao. 

Fig. 2, )< to, A and tn. Bontoc igorat lances, showing different style* of Head; 
settlement of Bontoc. 

Fig. 2, »t. loanee of a wild Tingian at Masimut, district of A payao. Cagayan 

Fig. 2, o. Lance of a wild Tingian, northern Bontoc, 

I*LATE X*X1: 

Fig. 1. Front view* of typical shields belonging to the following tribes; a t 
Mongol*; b, Kalmga* ; o, Bontoc tgoroU ; g, Bengnet l^epanto laorofs i r, 
Ting inn* of O oilman, Bontoc; A Tfngiamr of district of Apn>ao, Cagayan. 

Fig.il. Back views of shields shown in fig. 1. 

I'latic T*XII: 

Fig. 1. Entrance to a Kalinga house of Bunuatk. Cagayan, showing bloody 
emblem* over the door Kneh piece at bark doth with a Mood «tain on 
it indicates that the ownei of the house has participated in a headhunt 
during which one or more of hi* companion* took head*. Bark doth, 
dipped in the blood of such a head und hung over the door, la supposed to 
avert the vengeance of the friend* of the beheaded tflirrior and to keep off 
illness. 

Fig. 2. An old Ifugao warrior of Qutitngai). Nueva Vteeny*, with a part id hi* 
collection of enemies* skull*. 

M.ate LX Ill: 

Fig 1. Kntrance to sn ifugao house of Banoue, Nueva Vixcaya, showing anito 
door posts, and skull* of enemies lieheaded by the owner of the house. 

Fig. 2. A beheaded Ifugao warrior being carried out on hi* shield for burial* 
Banaus, Nueva Vixcaya. 



into bamboo* projecting upward arc port of the stretcher ou which the 
body ws# oaUrriSd. )t has Mu interred in a tunnel landing Into the hillside 
gad the stretcher stands vertically against the end of the funnel. Note 
*ta steep mountain* in the background. They form typical ffugao country. 
Wgrtralls lead along their treeless ridges ami cultivated fields in many 
iymtanam extend to their very crests, 

fig. 9. FuM le buildings of an dto of Hon too lyoroU, Tnlubin, lion too. 'Note 
the dead tree with sharpened brandies on which heads may be placed 
while the head*feast is celebrated. The stone court of the pabafuttan 
was occupied by the dfo council at the moment the picture a as taken. 

Fig. 9* A basket of skulls from a Bon toe Ignrot fdwi, settlement of Bontoc. 

P&AtB LJtV: 

Fig, L Au ffupao burial house, Batmue, Niieva Viscaya. 

Fig. 9. The grave of an impecunious Tmgian man, Balbnlasan, Bontoc. 
Vuum LX VI: 

Fig. 1. Burial plans of Bwiguet-Lepuulo Igorotn, Bagnio. Benguet. Note the 
wooden OOffln carvel in rude imitation of u carabao. 

Fig. 9, Mngian mother mourning over her (load daughter, Ablug, lion toe. 
Note the ornaments worn by tlie daughter. They were doubtless buffed 
with her. 

TWx LX VII* 

Fig. 1. JSm&ll stmeiure of the sort in which the civilised Tmgtam pluce 
offerings for the omto*. Such little buildings are numerous about the 
outskirts of the civilised Titiffkm towns. Note tlie two conical, bamboo 
baskets at the left of this structure. Offerings aie also placed in these 
bosket*. 

Kig. 2* A Tmguin bnta*a f or house in whieh annual festivities are hold in 
honor of* deceased relatives. After the death of an adult jiersott the head 
of the fami)> is obliged to sleep in the batova for thiee to ftve mootb« 
during which period ho may not enter his own house; Daguioman, A bra. 
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PHILIPPINE COALS AND THEIR GAS-PRODUCING POWER. 


By Alvin «T. <3o*. 

(from the Chrmiral Oiviaioo, Bureau of Hcitnac.) 


Although coal occur* so Abundantly in the Philippines, native coal is 
used only sparingly as a fuel. It has been employed on the small vessels 
plying along the coast with fairly satisfactory results, hut, largely owing 
to the undeveloped condition of the mines and the difficulty of transporta¬ 
tion, it has come very little into competition with the coal imported from 
Japan and Australia. 

Tho Philippine coals are deposits of the so-called black lignites hut are 
attperior to ordinary lignite in every respect. It is rather the exception 
for these coals to have a brownish color and they never show a woodv 
structure. In appearance they are usually black and shiny, much resem¬ 
bling bituminous coal, but have a slightly lower calorific value than the 
latter. On the other hand, they have a much higher calorific value than 
ordinary brown lignite. 

A groat many formulae which have lieen found to approximate the 
truth have boon proposed 1 for tho calculation of the total amount of 
boat obtainable on the combustion of coals, from their ultimate analyses, 
lhilong’s formula is said to give results with a probable error not exceed¬ 
ing 8 per cent—that is, tliey differ by not more than 2 per cent from the 
value obtained by experiment in the bomb calorimeter. 

Fewer attempts have been made to derive a formula for tbe calculation 
of the calorific valne of coals from their proximate analyses. In IH9G 
(foutal * deduced a formula from the calorific determinations of some 
000 coals of different kinds, by which the results of calculation in nearh 
every case agroo within 1 per cent with those of experiment Gill* 
says that the results upon a suries of American coals varied less than 
8 per rent from those obtained by the calorimeter. Such a formula is 

’Formula of 1)along. Graeliu, Cornut, fier, CSoheurer-Eestner null Mourner 
Dollfua, Ann. t'him. Phys. (1#M) (6), t, 867; and Bnnte, J. f. GoebelcMckiuny, 
34, 21-86 and 41-47. 

•Roe. if. Vhitn. ind. (1H96 ) 7, 65.; Comfit, rmd. Ami. d. to., Par. (1002) (12), 
133, 477-470. 

•GUI, A. H.s Gaa and Fuel Analysis for Engine*™, New York (1002), p. #0. 
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Tabu: VII. •—Analym of ftireign Cottle 
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The upper beds of Philippine coal which have tlum far been dineovored, 
and which outcrop at certain places, should for the greater part be closwd 
under the name suli-hituniinous which lms recently been adopted by the 
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United States Geological Survey. The question of the proper classifica¬ 
tion of coals bf this class has often l>eon the subject of discussion, 0 but 
the new name, in a single word, gives the best idea and is therefore 
satisfactory. 

7'he moisture, as shown by our many determinations, varies from f> 
to 20 per cent in coals otherwise having common projierties. From this 
it is self-evident that any classification attempted on the basis of water 
content would lx* entirely false*, and in no way applicable to these upper 
lieds. 

The fuel ralio and the content of volatile combustible, or of fixed car¬ 
bon which is a proportional ratio, a re not wholly satisfactory as a basis of 
classification, but for practical purposes are of much assistance, as can 
be seen by an examination of the above tables. These classifications arc 
the best which can be obtained from proximate analyses. Probably the 
best simple method for a scientific arrangement is by means of the 
calorific values as determined in the* calorimeter, but us yet wo have not 
sufficient data at hand for this purpose. 

Other systems based on the ultimate analysis of coal arc important, 
but neither can any of these he considered thoroughly with reference to 
Philippine coals for the same reason. Proximate and ultimate analyses 
and calorific tests of a sample of Bat an Island coal were made 7 at St. 
Louis, Missouri, during the operation of the Fuel Testing Plant of the 
Tinted State* Geological Survey. The analyses are as follows: 


Content. 
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A comparison of the above proximate analysis with those of main 
samples made in this laboratory, and published in Table / of this report, 
demonstrates that the sample now under consideration is almost a perfect 
average of the published table, and it is believed to be a fair average* of 
the upper beds of Batau Island coal. The carbon-hydrogen ratio, cal¬ 
culated from the ultimate analysis, is ^ =. 11.3ft. By adjusting this 


0 Collier A. J.: //. (/. Hull. 218, (1903) 58 et wq.; Smith, W. 1).: hoc. cit . 

» By Mr. F. M. Stanton. 
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and the second phosphorus peatoxide. All of the rubber tubing and rubber con* 
neottous am of vacuum tubing and alt joints ere sealed with a solution of rubber 
in carbon disulphide. 

Manipulation of the apparatus —After the apparatus hoa lawn shown to be 
tight It is disconnected at A and the sample of coal weighed by difference into 
the iron tube it from a 40-centimeter huJh tube. By this means the inner sur¬ 
face of the Iron tube is kept free from coal to a considerable distance from its 
open end. The apparatus is again connected as shown in the figure. The gas¬ 
holder (K) is completely filled with water and the stopcock closed. With the 
stopcock (H) in the position shown in the figure, the air is exhausted from the 
apparatus. The air is then exhausted from the tube connecting H and K into 
the apparatus and the apparatus again exhausted to a pressure indicated by 
the manometer (F). In the meantime, the eight burners on the right in the 
illustration have been lighted and that portion of the furnace raised to a red heat. 
The water is next allowed to flow through the jacket, and the iron tube (B) is 
put in place in the furnace with the water jacket dose to the furnace cover. 
As soon as the iron tube is red. the number of lighted burners 1 b gradually 
increased and before long tho distillation begins. As soon as the pressure within 
the apparatus is equal to the atmospheric pressure, the gas is turned into the 
gas holder (K). 

The rate of the production of the gas is regulated by the rapidity with which 
the number of lighted burners is increased. The best yield is produced with 
this apparatus when the rate of production is 100 to 200 cubic centimeters per 
minute. With the use of a higher temperature than that of the experiment, 
auoh as is used in a large gas works, this rate eould be greatly increased. With 
this apparatus all of the distillation products must pass through the red-hot 
iron tube and therefore the quantity of tar is not increased at the expense of 
the gas, as is apt to be the case in the majority of miniature gas works. 

The water discharged from the gasholder is carefully measured as soon as all 
the gas has been driven off from the coal. When the apparatus has uniformly 
cooled to A known temperature the volume of gas is corrected to atmospheric 
pressure. 

Condition of conducting tests.— No pyrometer was at hand, therefore 
it was neeessary to construct one in order to read the distillation tem¬ 
perature. Tho apparatus was made in the following manner: 

An ordinary Schaffer A Budenberg pressure-gauge was fitted to a piece of gas 
pipe of 1 centimeter internal diameter about half a meter long, capped at one 
end, bent to a right angle in the middle and surrounded by a water jacket 
close to the pressure-gauge. The gas pipe was filled with mercury and the steel 
tube of the pressure-gauge with an inert gas (carbon dioxide) to pi event oxida¬ 
tion. When the mercury expands, this gas is compressed, the tube of the pressure 
gauge straightens out, and the indicator moves over the gauge fuce. The usual 
scale of the pressure-gauge was covered with white paper and the pyrometer 
calibrated by determining Us highest point by immersion in a crucible of melt- 
i«* aluminium. For more accurate work, the calibration may bo effected by 
Using the following melting and boiling points: 


Aluminium 

650' 

Hulphur 

448' 

Mercury 

300' 

Naphthalene 

218 

Witter 

100' 
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The gag analyse* were made according to standard methods. The 
mctliane and hydrogen were determined by explosion over mercury and 
the nitrogen by difference. 

The calorific value of the coal was figured according to the formula 
given on page 878. 

The calorific value of the gns was calculated at 30° from the following number* 
of «T. Thomsen: ** For the heat of formation of water from hydrogen, Thomsen- 1 
obtained, an an average of three very dowdy agreeing numbers, the value HJ>+ 
0®* n 4 0-f 68,388 caloiiea. Th« heat of combustion of methane 1ms often been 
deterniined and the number obtained under the moat painstaking conditions by 
Thomsen,* and a fair average of the reliable values of other investigators is, 
CH 4 -MO (’0,4-54211.9(H) caloric. The heat of combustion of ethylene, 
according to the measurements of Thomsen, is CJI 4 +0O“s«2CO i 4-21I t O+333,3(K) 
calorics. The nuinW obtained by Thomsen for carbon monoxide has not been 
used, but by preference tin* round value recommended by Oatwald," which lies 
between those obtained by .1, Thomsen 4 and Berthelot,* i. e., (‘0-fO«CO*-t- 
08 000 calories One gram molecule of n gn~ =-22.32 liters under standard 
conditions. 

The following factor* have been figured from the foregoing data: 20 

CflIoiJcS JM*| C C 


('arlion mono\ide ((*()) 2.744 

Heuvv hydrocarbons (C',,1113 4f>5 
Methane (C*(| 4 ) * 8.533 

IJydfogen IH,) 2.758 


r Phe gns producing power of five native coals has been determined. 
For (lie purpose of comparison a very superior, Hiking, Australian 
steaming <o«l litis also been investigated. 

hksulth. 

A sample ol eoal from lUitan Isluml ‘■’ H gave the following results; 

Thomsen, .I.: f/»€ i mocht mincite 1 uU>&m hunyi ti, 11. 

5,4 Idem: hoc. <h 44; Voyy. Aon. <1873). 148, 308. 

"Idem. hoc. nt., 04. 

81 (>slwnld, \\ .; Lehrbuch ally. Vhcm . p 173. 

“Thomsen, «f.: hoc cit. y 284. 

Berthelot: A mi. ('him. /'hys. (1878), (5) 13, 11. 

*If it is dctriied to compare in any way these nuiiibcis with those of the 
Keport on the Opel aliens of Ibts Coal testing Plant at the liouisiaua Purchase 
Kxposition, St. Louis, Mo., 1904, U. ti. O. ti. y P. P. 48 (1900), 3, Producer gas, 
etc., it must he tomembeicd that m each of the last three lines on page 1004 
“per c. e/* should icud, per pcreentngo*eontcnt. 

’"All the henry hydiocnibona arc assumed to he present as ethylene. This 
probably gives too low « icsult. bul the erior is on the conservative side. 

“This was taken fiom the southeastern end of the island. It is a well known 
fact that the coals from this region arc of a much poorer grade than those from 
the western end. 
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froduction of go* (in litem). 
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| 47.406 

1ft 217 

* 0.767 

11.460 



.. 

1 


Actual 
yield of 
gas per 
llln of 
cotl 


I 

. J 


moao 


Analyse of pan. 



Carbon 
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(Co,) 

Heavy 

hydro* 
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(C n H te ). 

i 

j°ar 

Carbon \ 
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(CO). 
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' 

i 

Hydro- 

«. j 

' Nitrogen 
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I 
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i t 
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tained (per cant)_ .. 

id a 

6.2 i 
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89.2 i 

1 

1 7.06 i 

1 

Calculated analysis of rum i 

* am produced. . _..... 

14.4 

5.18 

0.7 

9.8 j 

26.16 

11.3 | 

2.86 



Calorics per liter 

Calorific value of the giw aa obtained. ... . 1,082 

(Worlllc value of the gas a* produced _ . . . .... . . 4.295 


A sample of coal from Polillo gave the following results: 

Proximate analysis of the coal. 


i . i 

' 4 I 


—- 

Calculated i 

i 

* 

1 i 


j 

calories— j 

1 

i 


i B 

' | | 

| 

; 5 

Of coal. 

Of combus¬ 
tible. 

i 

.f* 1 
• 

►!+ i 
8^ , 

: 

’ 1 i 

1 

1 i ! 

1 

■g 

M 

E 

i 
i ? 

i 1 1 1 

Fuel ratio. 

] t 

j 40.99 , 

47 04 

t 

6.89 . . 

i 1 

5,025 0,786 

I 

40.6 | 

1.174 


ProthuiMi of gas (in litem). 


Weight of 
coal In i 
gram*. { 

I 

_ t 

« 44. bW ! 


Yield of I 

I 


a. m | 


Air lu ram. 


0.008 



Actual 

Actual 

yield of 

yield of 

gAft 

K r 

eoal. 

14 m 

820.648 


• During this experiment the apparatus leaked ho that the number of ouliie 
centimeter* of air ha* been asaumed to be that given and i« nearly equal to the 
quantity of air originally ex ha unfed from the apparatus 
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A sample of coni fiom Zamboanga ga\o the* folloiuug insults 
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tion was effected in a Bunsen burner with a constant flow of air, regulated 
empirically by trial with Poliilo gas, and a flow of gas regulated to deliver 
approximately 7 liters in five minutes. The apparatus used was an 
ordinary uninsulated copper bath protected from draffs aiul containing 
1 liter of water. The amount of heat lost by radiation was of course 
very large, but by conducting the eijieriment in each case for exactly 
five minutes and raising the water o\er the same range of temperature, 
viz, from to about 50°, the results arc thought to sliow the relative 
calorific value of the ga*es. The heat value of the water bath, as deter¬ 
mined, is Jf50 calorie* for each increase of in temperature. It was 
also calculated a * from the weight and specific heat of the materials of 
which it is constructed and a very concordant result obtained. 


Tahi.k VIII .—(YnnpttraOvr heat valve of th gam obtained. 
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It would hate been hotter <o lime regulated the flow of air so that, in 
each case, the combustion of tlx* go* would have been as nearly complete 
as possible. The gas generated from Bat an Island eoal contained a los« 
amount of combustible matter than that derived from the other sources 
and, with the fixed supply of air, a more perfect combustion watt ob¬ 
tained. On the other hand, the gas generated from oil for laboratory 
use contained u very large* percentage of heavy hydrocarbons, and m this 
ease the fixed supply of air was insufficient to effect total combustion. 
Discrepancies from both of these sources have been included in the last 
column representing the heat lost hv radiation. Nevertheless, the third 
from the last column of the table represent* fairly well the general 
relation which the <*alorifie values of the gases bear to each other. 

Perhaps the relations above determined can better be appreciated if 
placed together ami exposed m a more comparative way, as follows: 

tt O«lwaI<M-Utlier: Phym h o-(*h cm iechc Me&sutu/et ? (1002), 101. 




Since* the Philippine' coals used in this study were of /the upper or 
outcropping beds, in which naturally the percentage of ash and ©specially 
of moisture, due to climatic conditions, is higher than the average, it is 
only fair in comparing the results with those of other lands, to do bo on 
the basis of the yield of gas per unit of combustible matter. It will 
be seen from Tables X . XI and XU that the yield compares favorably 
with American gas coals and the average, by a small amount, exceeds the 
average yield from English coals. 

The regions represented bv this investigation include the largest cool 
fields of the islands ami show wide distribution. Hinoe th© character 
of the coal in th© Philippines and the facts of the gas tests are so nearly 
the same, conclusions may also he drawn from these* results regarding 
the other regions. Furthermore, it is probable that equally good or even 
better results could be obtained from a study of the other coals. 

An investigation of the by-products of the distillation of those coals 
has not been made, but it can be stated that the yield of tar is compara¬ 
tively small. 

The producer-gas plant depends not only on the production and utiliza¬ 
tion of the ordinary coal gas but also on the partial combustion of the 
fixed carbon which, in an ordinary gas plant, is left behind. Carbon 
monoxide, the product of the partial combustion, is of comparative!v 
low r calorific value, much lower than that of the gas produced from the 
volatile combustible matter. This explains the results of the work of- 
the United States Geological Survej which show% when \iewed from the 
usual steaming standpoint, that the quality of the producer gas “improves 
as one descends in the scale of quality of a coal, the liest results being 
obtained from brown lignite” The same tendency is noted in the gas- 
producing power of native coals, as shown below : 

l 

i 

i Source of the coal 

i 

( ZamltfiAnga 
Batan Island ^ 

(ebu 
| Negrox 
i Vnlillo . 

This fad is of importantc to the Philippines as it suggests a method 
for the utilization of the low-grade fuels. The disposition of the outcrop 
coal, which must be mined in opening up the works, ami the use of the 
slack is the question now to he considered and the problem which w© 
must sohe. My investigations bine been made with outcrop coals of a 
low fuel ratio, w r ith the particular object of determining their utility. 
The above results show that the coals tested have satisfactory gas- 


Heating potter 


of the com 
hustlble in 

Calorie* |*er 
liter of go* 

caloric* 

7 80'S 

7,0lfi 

H, Wrt 1 

*>.710 s 

4,228 

'•<*» 'Jh 

•». 7-^5 a 


Total heating power 
of glut produced par 
kilo of combustible 
In caloric*. 


I,7«W,(J00 i»i 
l,418,000 
1.812,000 
1,020,000 ||*| 
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producing power and could probably bo used in a producer plant with 
excellent results. 

Physically, the Philippine coals are ideal to handle in a producer 
furnace* They do not swell, they bum steadily, form no clinkers, and 
the ash would easily be removed automatically. Since the quantity of 
ash in a producer plant in of no material consequence, it seems probable 
that dirty coals could lie used in this way to great advantage. It is also 
probable that the outcrop coals used in a producer-gas plant may become 
as valuable as the liest grades of coal used in a steam plant. 

With a satisfactory scheme for the utilization of the upper and poorer 
grade of coal, tin* tunics can successfully bo operated and the deejier 
coal can bo used for steaming when* a producer gas plant is impracticable. 
For the production of power, the utilization of our low-grade and outcrop 
coals for producer gas seems much more promising than any other scheme 
which has yet been devised for their use. 
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Amaurornia phoenicura (Voister). 

A Hue male specimen was taken at Tin a bog, January 17 5 tile only previous 
record of thin species for Palawan was made by Platen, 

AEgiallti* dubia (Scop.). 

Tinabog, January 18, one female in badly worn plumage. 

Actitis hypoleucus (Linn.). 

One specimen from Tinabog, January 15, 

Ardea sumatrana Ruffe. 

An adult male lieron taken at Tinabog, January 23, agrees very well with 
the description of the great slaty heron given by Oates in hi* Birds of British 
Burundi, II, page 244. Total length of specimen in the flesh, 53 inches; wing, 
10.25; tail. 6.75; tarsus, 6.50; eulmen, 7.10. 

Butaatur indicue (dm.). 

A specimen taken at Puerto Vrincesu, IVwwbpr 0, 

Syrnium whitehead! Sharpe. 

A female example of Whitehead's barred owl in tine plumage >vas taken at 
Puerto Prineesa, Deeeml»er 16. 

Cacatua haematuropygia (P. L. N. Mull.). 

A female of the Philippine cockatoo from Puerto Prineesa. 

Prioniturus cyaneiceps Sharpe. 

Twelve specimens of the blue-headed racket-tailed parrot were taken at Puerto 
Prineesa in December and January. The females in this series have the 
feathers of the chin, and to a les* extent of the throat and breast, matted 
with a resinous gum, which injuries theii up|>euranee as sjieeimens; the males 
are praetieally clean and in smooth plumage. 

Tanygnathus lucionensis (Linn. 1. 

A female from Puerto Prineosu. 

Pclargopsis gouldl 8hai]»e. 

Three specimens from Tinabog, Palawan, have l>een compared with a male 
from Mindoro and h female from Luhang. So far ns 1 can determine these nil 
belong to the species deserilKMl as /*. ffouldi. 

Alcedo foengalentis Brins. 

One male from Tinabog. 

Cayx eucrythra Sharpe. 

An adult female from Tinabog, Junuury 12; a pair of immature birds from 
the same locality, January l.V 

Gymnolsemus lemprieri Sharpe. 

A male from Puerto Prine«*sa. 

Caprimulgus macrurus Horsf. 

Six hpecimeim of thin goat sucker were killed iu Palawan during January and 
February; three aie from Puerto Princess and three from Tinabog. 

Caprimulgut Jotaka Tcmin. and Sehl. 

Bourns and Worcester obtained u specimen of this species in Palawan mid 
one was collected by me in t’alayaxi; the present eolleotion contains the third 
know r n Philippine specimen, a female from Puerto Prineesa, December 20. 
This specimen differs from the one from Malayan in having a greater number 
of bars on primaries and reetrices; the measurements of the two are equal, 

1 For full description of the v*u ious changes in plumage of this species see 

Bourns and Worcester, Oce. Pap. Minn. Acad* (1804), 1, No. 1, 45. 
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Cinlgar palawanenaia Tweodd. 

A male and a female of this smaller Vrinigcr were taken at Tinahog, Jan¬ 
uary 19. 

Pycnonotua clnerelfrona Tweedd. 

A large series of specimens was obtain^ at Puerto Prineean. 

Turdinua ruflfrona (Tweedd.). 

Pour specimens from Tmuhog, January 11 und 12, agree with Twmldale’s 
description und plate. 

Anuroptie clnereieeps (Tweedd.). 

This curious species is represented by two males from Puerto Princosa. De- 
cember 14 t and one mule from Tinahog, January 12. 

Mixorrtia wood I Sharpe. 

Specimens fiom Tina bog and Puerto Prineesa. In the description" of this 
aperies no mention is made of the numerous obsolete cross hais on the tail 
feathers. 

Ctttoelncla nigra Sharpe. 

A good series of specimens of this species from Puerto Piineesu, Deeemlier 
5 to January XI; one specimen from Tinahog, Jtuiuui> 12. 

Acanthopneuste borealis {Plan.}. 

A specimen of the willow waibler fiotn Timibog 

Artamus (eucorhynchua (IJim.). 

One temale fiom Pueito Piiueesa, J)eeenil>er IX. 

Otometa lucionensis (Linti.K 

Thiee bhi ikes in more ut less barred plumage were taken at Puerto Prineesa 
in Decern her and .lamia) y. 

Hyloterpe whiteheadi Sharpe. 

Puerto Prineesa and Tinuliog. 

Pardaliparua amabilis (Sharpe). 

Specimens from Titiahogund Pueito Pritice.su. 

Caltisftta frontalis (Swains.). 

Fourteen specimens of this nuthatch trom Tinahog and Puerto Prineesu are 
alijn line adult plumage. Piobablv this is Sitla fionluh ft jwlnunnu of Haitert. 

Dlcaeum papuense (time).). 

Three specimens from Puerto Prineesu. 

Prionochllua Johannas Sharpe. 

Specimens from Puerto riinecsa and Timibog. 

AEthopyga ahetleyi Shaipe. 

This beautiful little sun bird was found both at Puerto Prineesa and Tinahog; 
iv immltev ot specimens in tine plumage were taken in Decernbei and January. 

Cinnyria aurora Twccdd. 

One specimen from Puerto Piincosa. 

Arachnothera dilutior Sharpe. 

Kight specimens of Nhaipe’s spider-hunter from Puerto Prineesu, taken in 
December and January. 

Anthreptes malaccensls (Scop.). 

A good series from Puerto Prineesa and one male from Tiimbog. 


Sharpe: /bid., 7, 577. 
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Budytss teucoatrlatu* Horn. 

Three specimens. It is possible that Philippine birds of this geoiu belong 
to the recently described Bvdytva flnnu* altutcensi* of Kidgway. 7 
Anthus rufulus (Vieilh). 

One specimen of this common pipit from Puerto Princess. 

Anthus cervlnus (Pall.). 

Three specimens of the red-throated pipit were taken at Thmbog, Palawan, 
in January. 

Anthus gustsvl Kwinh. 

One specimen from Puerto Princess, taken IVtember 20. 

Uroloncha sverettl (Twmtd.). 

A male and female from Puerto Princess, December 2fl, 

Oriolus chinensls Linn. 

An immature femnh from Puerto Princesa. 

Oriolus xanthonotus Horsf. 

Twelve Hfieeimens obtained at Pueito Princess and Tinabog, Dweuibcr 12 to 
January 23, aie in iine plumage. 

Chlbla patawanensls (Tweedd.l. 

Three specimens of the Palawan drongo taken at Puerto Princesa in Decern- 
tier are in perfect plumage. 

Buchanga palawanenals Whitehead. 

Two males from Tinaliog and foul specimens from Puerto Princesa; erne of 
the last taken December 0, 1906, is immature, having acquired but few r of the 
dark, slate blue feathers of the adult. The old feathers are daik smoky blown. 
Specimens from Culton and Paragua do not differ from each other. 

Eufabes palawanensis Shaipe. 

Ten specimens from Palawan: an immature female taken at Puerto Piiiicesu, 
December 22, has the bill lighter and more yellowish than the adults. 
Lamprococorax panayensls iScnp.). 

Tin a hog and Puerto Princesa. 

Corvus pualllus Tueedd. 

A female flora Puerto Princesa. 

'Bull. .#fi, l\ H. Nut. Mus.. Bcfs. N. and M, Am., pt. 3, 8. “Winter specimens 
fioiu the Philippine Islands apparent),v belong to this form l alaaeettai #), but owing 
to the fact that no winter specimens undoubtedly belonging to this subspecies nre 
mailable for cojupariHon their ideutilleatioii i*» uncertain.” Op. cit., p. 10. 
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II. BIOLOGY OF AMOSb^E. 

In addition to tho strictly biological problems, such as the determina¬ 
tion of species, life cycle, etc*., there arc others more nearly Ordering 
ujmn pathology, the accurate determination of which is vital to an un¬ 
derstanding of the disease-producing properties of tho parasites. This, 
for example, is shown in divisions of species into pathogenic and non- 
patliogcnic ones. We do not like to take* issue with the zoologist upon* 
the establishment of species, but when he carries his work as far as the 
determination of the pathogenicity of individual species, wo feel justified 
in entering the discussion and in so doing it may lie necessary, in nieot- 
ing the issues involved, to use some criticism of a destructive character 
upon questions which are purely zoological, without offering a remedy. 
To this extent only will we invade the field of the zoologist, with the 
exception of considering views which hear directly upon the medical 
aspect of the subject. 

Many discussions of life cycles, classifications, and methods of repro¬ 
duction of tunodicp, of interest to medical men, have Im»ci» published from 
time to time, but these have largely fallen into disuse from lack of con¬ 
firmation and therefore need not ho entered into here. 

BKVlttW OF HKCENT JLTTKRATUKK. 

In 1903, tho late Prof. K. Kchaudlnn* contributed valuable information cm this 
subject, which at mice attracted much attention. Many of hi* observations have 
repeatedly been confirmed, while other of his statements hove been elaborated by 
subsequent writers. Schaudinn established a new genus, Entavurba, to include 
those amcebspi found in the human intestine, and in this new genus he described 
two species K. mh and K. histolytica: the* foimet the so called haimlens com 
mensal and the latter a true dysentery producer. 

Briefly his observations weie as follows: 

Tlio genus Ent anuria includes the anneba* which inhabit the intent me of man. 
Two species are described, one pathogenic and the other non pathogenic; they 
may both at times be found in the same diseased intestine, but obviously not 
together in a normal bowel. 

E. coli (the type species) is considered to Ik* harmless aud perhaps to bo the 
one reported by Lttsch,* but first accurately described by ("asagrnndi and Barba 
gallo. E. histolytica is the pathogenic species and is identical with Jurgen's 
cat amueba. 

The chief chanuderintiea of these Iwo hjwjVr are as follows: 

Id. eoW, when at rest, shows no sharp distinction between ectoplasm and endo 
plasm, hut this diffcientiation occurs to a moderate degret in the paeudopodia of 
the moving parasite. 

The nucleus is centially placed, vesicular (during the vegetative stage), and 
has a distinct, compact, nuclear membrane. In the center of the nucleus in a 
nucleolus, which is formed of plant in and chiomntin. Other chromatin is also 

*Arb . a. d. k. Usndhtsamte, Berl. (1903), 19, 547-570. 

* Schaudiun states that LBsch’s description is so incomplete that lie is unable to 
say whether U>*eh had first encountered E. colt oi E. histolytica; however, lie is 
inclined to believe from LOsch's description that E ooli was the species described. 
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distributed in the nuclear cavity aa an achromatic network. Multiplication 
takes place by fission and spore formation. In reproduction ty spore formation, 
the chromatic substance of the nucleus divides into eight parts and, after solution 
of the nuclear membrane, these become arranged in the protoplasm of the amoebic 
as daughter nuclei, and from these nuclei young amoeba. 1 eventually always result. 

This reproduction is brought about in a complex manner* somewhat as follows: 
During the encyst incut of the amoebae, fructification occurs. Tim nucleus divides 
mitolically, and from the resulting two nuclei two pairs of daughter nuclei are 
formed in such a manner that each pair has an clement from each original 
nucleus which has laseit produced by mitotie division. After wandering in the 
protoplasm for a certain time, these two pairs of daughter nuetei coalesce, so 
that We again have produced a cell with two nuclei. After a time these nuclei 
again part by primitive mitosis, giving rise to four nuclei and this process is 
finally once more repeated, giving an ainaiba with eight nuclear eysts. About 
each of these new eysts protoplasm collects, and from them eight young amoebic 
develop in the next host. 

If. histolytica differs sharply from E. volt in having a distinctly formed ecto¬ 
plasm, which is very refructilc nnd tenaeooua. This latter property of the ecto¬ 
plasm of this tima*ba* enables it to penetiate between the epithelial colls lining 
the mucosa of the colon. 

The nucleus of if. histolytica is poor in chromatin and it therefore is difficult 
to recognize; it changes its shape easily and is always excentrieally located. 

Thh> nrnceba multiples by fission and a kind of budding or sporogony, the 
nucleus dividing amitotically. Under unfavorable conditions spores are formed. 
The nucleus expels some chromatin into the endoplasm, degenerates, and may then 
he seen to be extruded from the paiasite. As the little masses of chromatin 
approach the periphery, the ectoplasm becomes bulged out and finally the particles 
of chioiuutin, with little masses of protoplasm meusuriug fioui 3 to 7 p in 
diameter, are cut off nnd become separated from the remainder of the amceba, 
which now dies. These masses contain a concentric, thread like structure, secrete 
mi opaque membrane and the further processes of development finally become 
invisible. These bodies constitute the new infecting agent. 

The paper of Schaiuiinn attracted a groat deal of attention and Home 
more recent obseners have eon tinned his results; others lime accepted 
thorn as established and a few, in addition to confirming his principal 
observations, have elaborated other characteristics which distinguish 
between the species. Among the latter, Charles F. Craig's work 4 may 
he noticed. 

Craig's conclusions, broadly speaking, confirm those of Schaudinn, 
hut lie propose* fi. dywnieritv as the name of the pathogenic species. 
His descriptions differ from those of Schaudimt somewhat in minor 
details and he adds a number of other distinguishing points which are 
intended to render the determination of species more practicable from 
a «imple microscopical examination of the fieces. 

Craig's summary of the differences between thcHO species is as follows: 

FiiKSH pbepaba t i on ,* -Him.--IB* dysonleriir usually considerably larger than 
E. ooli. 

Color.--E. dysenteric? considerably lighter in color ami much more refractive 
Iban E. coli. 


Am. Med. (100ft), 9, 8fi4, 897, 973. 
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(b) Ectoplasm. —Density. Tenacity and dictinction from endoplasm. 
Color and refraction. Contents, granules, and other elements. 

(c) Endoplasm ,—Presence of, absence of, or variation in size and 
number of granules. Color and refraction. Presence or absence of 
red blood corpuscles and other formed, foreign elements. Number, size, 
and contractility of vacuoles. Spore-appearing bodies. 

( d) Nucleus.-’ Location, shape, size, and variations in the amount of 
chromatin. Presence or absence of nuclear membrane and nucleolus. 

In order to obtain the most complete data, it is necessary as far as pos¬ 
sible to study the above characteristics in all stages of the life cycle of 
the parasites. 

(d) Avimbw as a whole — Size .—The dimensions of amoeba* vary be¬ 
tween wide limits, but probably from ;l to 40 y. m diameter would be the 
minimum and maximum of size in cultures, and tliis variation is almost, 
or quite equalled when the parasites are observed in stools and in the 
tissues with amoebic lesions. In the naturally encysted stage, the varia¬ 
tion is much less, being from about 8 to 30 or perhaps 35 y. The expla¬ 
nation of the differences in measurements between annebie in the encysted 
and in the vegetative stages is as follows: 

All uinopbu? arc smaller when they are encysted than when in motion. 
The smallest sizes, often seem in the vegetative stage—that is, the ones 
below H to 10 ft in diameter--are almost surely young parasites, and 
these do not naturally encyst until they are older and larger. Under 
certain adverse* conditions, sueli us an extreme lowering of temperature, 
even the smallest and youngest forms may be driven to assume a cystic 
appearance, and, of course, under such circumstances they arc exceedingly 
small. However, this change is not a true cyst formation, but micro¬ 
scopically it may be impossible to distinguish from real eneystmenL 

Formerly the variation in size of arnicine wuis considered to he of 
importance in determining sp«jies, and especially in separating the so- 
called pathogenic from the non-pathogenio types. However, more recent 
writers have attributed less importance to it, contenting themselves with 
the statement that **E. histolytica” is in general larger than “E. coli!* In 
our former work we have remarked 4hat measurements of the parasites 
could certainly not be used in the determination of species. However, 
after more extended experience, it begins to appear as if measurements, 
if they could be made with parasites of equal age and in the same environ¬ 
ment, might liecome an important factor in determining species. The 
trouble, of course, would be the djfliculiy of being sure* of the age and 
environment of the anweba*. 

With cultures grown from a single aimeba, and hence pure, the indi¬ 
vidual examples vary much m size, particularly in the vegetative stage. 
In the encysted stage this variation, although present, is much less when 
amoebic on the same plate culture are considered. Between one culture 
and another of the same amoeba there may be a greater difference, 
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1b general appearance it is usually somewhat more dense than the 
endoplasm, particularly on its outer border; it may appear as a homo¬ 
genous structure, or again may present a granular appearance without 
color, or may be of a grayish or greenish tint. Its association with the 
internal parts of the amoeba may be so close that no line of demarcation 
can be made out, or again it may fltand out with perfect clearness, entirely 
separated from the endoplasm. 

In young amoobai of whatever species the distinction between ectoplasm 
and endoplasm is rarely demonstrable, and even in adult types or 
in encysted forms this may be very difficult In old, encysted amoebae 
the density of the ectoplasm apjiears to increase and its contraction 
causes a wavy appearance which, together with the slight, brownish color 
which may also bo present, may with age give a picture comparable with 
that seen in asraris eggs. (Pig. 26, in Publications of the Bureau of 
Government Laboratories, Biological «Laboratory No. ltt.) At times, it 
may scoin perfectly structureless, or thicker and denser on the outer 
margin, shading off toward the center of the parasite, or in some 
instances it seems to have a sharp, wcll-deiincd inner membrane as well as 
an exterior one. Often, particularly in this latter type, it contains a few 
or many granules of assorted sizes, distributed in its substance. 

Tins part of tlic airm»ba is probably a much more complex structure, 
l>oth histologically and functionally, than it is generally accredited to be. 
Numerous obsenations tend to show the correct ness of this conclusion. 
At times, during the vegetative stage of the aimnba, it allows the 
passage into and out of the parasite, of bacteria, rod blood corpuscles, 0 
and of other foreign, formed elements of considerable size, and again, 
during the* one) stud stage of the organism, it proves to be almost, or 
quite, impervious to the most powerful staining reagents. 

it is a faet that no satisfactory staining reagent for encysted ammba* 
has been found. The ectoplasm may bo most intensely stained by almost 
any common <he, but there is very little penetration to the interior 
structures. On the contrary, this is not true in the vegetative stage, 
and an almost equally largo nunilier of stains may be used, which will 
even color the interior strut lures more intensely than they will the 
ectoplasm. This, in our opinion, depends more u(H)n variations in the 
ectoplasm than upon changes in the other structures of the parasite 
with reference to susceptibility to stains. 

Further corroboration of this fact is found by a study of the actum of 
dilute solutions of neutral ml upon anueba?. Solutions of this substance, 
so dilute that the color in a drop can scarcely 1 k> detected by the eye, when 

• We must not foiget hero that it in possible that these bodies nevei actually 
penetrate the octosarc, but that folds of this membrane envelop them, so that 
they arc only uppmently in the ama>bic, in a manner comparable to the relation 
between the jieritoneuui and the abdominal organs. 
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allowed to come in contact with motile amoebae are quickly taken up In 
quantities sufficient to stain various internal portions of the amoeba a 
decided pink color, without at all staining the eetosare. In resting 
amoebae this process is much slower and loss complete, and here, in ad¬ 
dition, the eetosare is usually stained. However, in encysted types this 
stain does not penetrate to the interior of the parasite, but may slightly 
color the cyst wall. When, at times, one is fortunate enough to see a 
ruptured cyst in the culture, the neutral red, entering through the open¬ 
ing, colors the contents and often the inner portion of the ruptured ecto- 
sarc. This observation tends to show that the variations in staining are 
due to permeability of the eetosare rather than to changes in the inter¬ 
nal structure of the* ama»ha ami further indicates that the outer portion 
of the eetosare itself is more dense and resistant than the inner. 

A further most interesting phenomenon with neutral red solutions may 
sometimes be noted in motile aimckc, in which the first granules to show 
color may ho those in a persistent psoudopod. If this is due to the thinned 
portion of the eetosare being more permeable, which appears to be the case, 
it might also further indicate that, m addition to Hie function of locomo¬ 
tion which the pscudopodia possess, we must consider them as playing a 
part in the metabolism of the parasite--such ns the absorption of food. 

Some, at least, of the numerous phenomena of the eetosare may be 
explained by pin Meal laws and their application to the age, environment, 
etc., of the parasite. However, in addition to this we probably have 
changes due to vital metabolic phenomena and perhaps others due to 
variety in spoon's. 

(c) Endoplasm .—The endoplasm probably composed of a network 
and of fluids in which are embodied the nucleus, vacuoles, spores, granules, 
and other vital parts of the parasite, oft<*n together with red blood cor¬ 
puscles, bacteria, and other foreign bodies. The proportionate amount 
of endoplasm as compared with the whole parasite varies with its envi¬ 
ronment and the stage of its life cycle jn which the observation is mode. 

Apparently its quantity is smallest and its density greatest m the 
encysted stage of the a rumba. In the small, voting parasite it appears 
homogeneous, and stains easily and intensely, but at later stages it often 
begins to show granulation, vacuoles, foreign bodies, etc., until in the 
encysted condition of the animba it often appears to be contracted and 
more sharply distinct than at the beginning. It may or may not lie dis¬ 
tinguishable from the ectoplasm; sometimes the distinction is well 
marked and the outer margin may appear almost as if surrounded by 
a limiting membrane. There may l>e no apparent color in the endo¬ 
plasm, or, again, various shades of (lull-grayish or greenish refraction may 
be noticed. ThiB variation in color and refraction has already been dis¬ 
cussed. Amwba 1 from cultures may be made to take on the so-called 
" diagnostic,” greenish refraction with almost as much certainty as they 
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amoeba will be discussed in the chapter devoted to the pathogenic char¬ 
acter of the parasites. 

Bodies which appear like spores may often be seen in the endoplasm 
of adult amoeba and in the resting and encysted forms. At times, the 
arrangement and general appearance of the bodies strongly suggest their 
being spores, which they probably are, but at other times the picture is 
not so clear. Whatever the nature of these bodies, they apparently have 
to do with reproduction, but as we have not been able to follow fetohau- 
diim’s observations, nor to establish definitely their course and action, 
we do not desire to discuss the subject further at this time. 

(d) Nucleus .—A nucleus is probably present in all amoeba, but in 
some it is difficult to see it and in others impossible to do so, and further, 
in the case of amoeba, it may at one time easily be observed and at another 
not found. It may be spherical, oval, vesicular or irregular in outline; 
located centrally or eccentrically in the parasite; it varies considerably 
in size and in ihe amount of contained chromatin. A nuclear membrane 
may be very distinct or barely visible and there may or may not be a 
visible nucleolus. 

It will be remembered that one of Selmudinn's strongest points of dif¬ 
ferentiation between “K. roll " and “E. hystalyiica" (except the distinc¬ 
tions based upon the modes of reproduction) was founded on observations 
upon the nucleus. In “E. histolytica' the locution was always eccentric, 
the shape round, of small size or not visible, the chromatin small in 
amount and the nuclear membrane indistinct. In " E . coli” the picture* 
was almost the complete opposite. 

These observations are not altogether true when pure cultures of a 
single species of amoeba* are considered. The variation in the characters 
mentioned in such pure cultures is sufficiently great to make at least 
their diagnostic importance questionable. That Schnudinn’s conclusions 
are not always true in regard to unuebaa in sections from lesions in the 
bowel and liver may be amply observed by any one sufficiently interested 
to study such sections. 

In summarizing this mass of fact and theory concerning the biology of 
anm»ba?, it is readily seen how difficult it is to systematize the points in 
such a way as to justify classification. We have failed to follow Schau- 
dinn or others in their species determinations, ami it appears that many 
important premises upon which their conclusions were based arc not 
borne out by our work. It seems to us that more work must be done 
before a satisfactory classification of these protozoa can be made, and 
until such a time we prefer and believe that we are fully justified in 
retaining the name Amoeba coli Losch, to represent those amoeba which are 
found in the intestines of human beings. 

The bearing those observations have upon the pathogenicity pf amoeba 
will be more fully discussed in the appropriate part of this paper. 
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111. CULTIVATION. 

METHODS AND MATERIAL. 

Our general plan and technique for the cultivation of amoebae has not 
materially been altered since our first communication on this subject. 0 
A. few changes in the details have been made, most of which have been 
designed to mend special conditions. These are brought out m the next 
two chapters, in which pure cultures and symbiosis are discussed. 

Up to the present lime wo have cultivated over two hundred stems of 
amoeba) from water, soil, vegetables, fruits, and other extramams sources; 
from the stools of man and other animals; from the dysenteric ulcers 
examined post-mortem; and from various experimental amoebic abscesses 
in animals. We have also, in cases of amoebic cystitis, grown the para¬ 
sites from human urine and twice from liver abscesses in man. In the 
latter cases there wore both baetoria and amoeba? in the abscesses, and, 
in one case, cultures made from the discharges after operation were only 
successful on plates which had previously boon inoculated with cultures 
of the bacteria found in the liver abscess. 

No difficulty, as was mentioned in the first pajier, 1ms been experienced 
m cultivating any aimeba from water, soil, or other extraneous source. 
However, the problem with those from the human or other animal 
intestine is not always so simple, and in a certain number of such (‘uses 
we have even boon entirely unable to grow the parasites. The most* 
important point to be considered in this connection is that this statement 
is equally true no matter whether the colon infection is a natural one or 
whether the anurber were originally introduced in the intestine from 
cultures in which they were multiplying profusely. To a certain extent 
at least, this difficulty is brought about by inability to produce satisfactory 
symbiosis; a further discussion of the causes underlying this phenomenon 
will be given in the appropriate portion of this paper. 

We have found that, whereas whim first isolated the parasites thrive 
best in neutral or slightly alkaline media, this preference can be altered 
by carefully and gradually increasing the aeidih, and by this method 
the amopbse eventually can be made to propagate in surroundings in 
which the percentage of acid is greater than it is over found to be in the 
normal stomach; it is also true tlmt encysted amoeba), after days of 
exposure to quite strong acid solutions, will again develop when they are 
placed upon satisfactory media. 

Tins renders it evident that vegetables and other substances contami¬ 
nated with amoeba) can not bo rendered harmless by treatment with weak 
acids and that the ingestion of acids can not be relied on as a prophylactic 
measure. This statement is rendered the more positive by the fact that 
our experimental work has shown that such measures arc of even less 

• jPH*bW«*Nott* of the Bureau of Government Laboratories , Manila (1904), No. 18. 
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avail against the protozoa in the encysted stale, and this latter phase of 
their life cycle is in reality the most dangerous one, oven if, it is not the 
only period in their existence when they are a serious menace. 

PURE CULTURES. 

Pure vultures of am«‘ba\ which will continue to propagate in media 
free from other living microorganisms, have not been obtained. That 
(his fact is due to difficulty or inability to free the amoebse from 
other associated organisms without injury to the protozoa, has been stated 
by others, and we formerly tentatively concurred in the belief, but this 
position must now be abandoned. 

Perhaps the easiest and simplest method is to get the protozoa in 
culture witli some delicate bacterium and thou place the cultures aside 
until all the bacteria are dead. Bacteria grow very poorly on media 
suitable for amoeba*, and some of them, such as fij/r. cholera% pneumococci 
etc., die very quickly under such surroundings unless frequent trans¬ 
plants arc made. This process nun he hastened by still further reducing 
the amount of nutrithc subslarue m the amoeba* medium. 

Other methods bv which we have succeeded in obtaining aimvba* pure 
and free from bacteria on artificial media are as follows: 

Sometimes, in olcJ. encysted cultures, the bacteria which are present may lie 
destioyed by heat and the amoeba* still retain their viability. This is shown by 
transplants when they are in this condition made to media which contain a 
satisfactory symbiotic bacterium. The baeteiiu in an oid, encysted culture may 
sometimes be destioyed, without killing (he ainreba cysts, by the cnicful iim* of 
certain antiseptic solutions, such as lienvoyl acetyl pci oxide, stucinic peroxide 
acid, formalin vupoi, chloroform, etc. 

In some instances success in separating and obtaining living atmebtc, frit* from 
bacteria, can be obtained by using the plate methods descrilicrl in our first paper 
for securing nmcchu together with a pure culture of bacteria. For this purpose 
the original method is only altered in the particular that the tiHcteiio-I rings, 
after being miidc on the plate and the organism allowed to develop, are then 
killed by exposing the plates to a tetupciulurc Mow the melting point of the 
agar. The plates are then inoculated in the usual manner within the ring, with 
the mixed cultures. Occasionally, under these conditions, the aina»ba> not only 
glow through the dead bacteria but also leave the living ones behind them, and 
in this manner may lie found encysted at a sufficient distance fiom living bacteria, 
to allow of their being removed with a platinum loop. 

Amceba* free from bacteria may also often l*o obtained by the injection of 
the mixed cultures into the livers of monkeys or subcutaneously, and then inocu¬ 
lating subsequent animals with the contents of the abscesses thus produced until 
finally an abscess is obtained in which the anuebas axe found to be bacteria free. 

The most satisfactory method is the* one which consists in allowing the bacteria 
to die out of a culture, leaving the encysted atwebte behind. 

In considering the above-mentioned means of separating living atiu&bo* from 
their symbiotic organisms in cultures, it must always be borne in mind that the 
amteba* encyst under such conditions and do not multiply. 

By these mol hods numerous working cultures of amoebae, in largo num¬ 
bers and free from bacteria, may bo obtained. That the amoebic are free 
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within the amoebic protoplasm. This observation is further borne out 
by the fact that in any culture the most active amoebae are found along 
the margins of the culture where the buoteria are also not ho numerous. 

However, when the cultures are older, and in the more advanced 
portions of plate cultures which are two or three days old, where both 
amoeba? and bacteria are more numerous and where many of the amodne 
are older and the bacterial reproduction less active, we often do set* 
Ainudun containing bacterial bodies. Again, amoebae in culture may tie 
made to take up rc*d blood cells, granules, and foreign matter of various 
types. This phenomenon is most frequently to be seen in the type of 
old amoeba! which has just been mentioned and, as with the bacteria, it 
seems to us that this process of engulfing visible matter is rather due to 
a lack of sclectiveness shown by degenerating amoebae than to a type of 
assimilation connected with the nourishment of these protozoa. 

Amuebap, filled with bacteria and other foreign matter, may often Ik? 
seem rapidly to disintegrate under the microscope, and before encysting 
they invariably extrude all of these foreign bodies. 

INTESTINAL SYMBIOSIS. 

(a) Saprophytic ,—There can be no reasonable doubt but that specific 1 
and definite symbiosis plays as great a part in the propagation and 
development of anuebte in the colon as it does in the test tube, and it is 
true that the intestinal symbiosis is a changing one due to frequent 
alteration in the bacterial flora of the bowel, just as it is in the altering 
bacterial growth in water or vegetable substances. The microorganisms 
forming the iutestinal flora during health are largely saprophytic, and in 
this respect the flora does not differ largely from that of other sources in 
which amceba? are found. 

Therefore, i| would seem that the propagation of unuetae which reach 
the colon alive would depend largely upon whether satisfactory symbiosis 
could be found there or, in other words, whether there might be present 
in the bowel, at the time of the entrance of the amcelux?, a sufficient 
number of bacteria similar to those forming the protozoan’s last extra¬ 
neous or test-tube 1 sunbiosi* to continue its nourishment until it could 
adapt itself to the changed environment. Or again, there might be 
carried along with the amoeba upon its entrance into the gastro-intestinal 
tube enough of its former intimate surroundings to allow rapid multi¬ 
plication to take place and to establish foci of its last symbiosis in the 
bowel, before destruction of the parasites could take place. 

11 would seem that when a satisfac tory symbiosis lias been established 
in the bowel by either of the above methods and when anuebae are prop¬ 
agating in the intestinal tract, their multiplication might continue 
indefinitely, and under certain conditions which we do not understand 
this rendition might exist without any injury to the intestine. Just to 
what extent this actually occurs it is extremely difficult to determine. 
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ncot^ssary for the life of the amoeba. The latter has become a true 
parasite and is living nt the direct expense of its host. If an amoaba 
is grown with a bacterium such as B. typhosus, which is capable of 
producing a bacteriamiia in monkeys, and if such a culture is injected 
into a monkey two or three days after the animal has previously been 
infected with the same strain of B. typhosus , then we often obtain mul¬ 
tiple, localized abscesses, which are sometimes so extensive as to suggest 
a general infection. Often such abscesses will contain amoeba* and 
B . typhosus , but at times only the rhizopodia will be found. Amoebae 
from such abscesses may usually 1 m* recultivated in symbiosis with B. 
typhosus . This, together with the necessity of a previous bacterial in¬ 
oculation of the animal, shows that notwithstanding the fact thatr the 
lesions which are produced arc anatomically amnobic, bacteria are still 
playing a part, though a very indefinite one, in the symbiosis. 

If the contents of such abscesses as these are injected directly into 
a sc<*ottd, healthy monkey, there may or may not be a single abscess at 
the place of injection but, contrary to the results of the first experiment, 
no extensive infection is observed; but if, as with the first, this second 
monkey ha^ previously been given a typhoid bacteriaamia, then the same 
far-reaching infection may result. However, there is one difference m 
the second monkey, namely, the presence of bacteria is much less evident, 
and it may be impossible to reclaim the aracpbp by culture. In a third 
or fourth monkey, inoculated directly from the abscess in the second or 
tlurd, the previous bacterial inoculation may be dispensed with, and 
rather extensive infections, free from bacteria, may sometimes still be 
obtained. In other words, a true parasitism on the part of the ainnpba* 
has been established. 

Such infections may l>e transmitted from animal to animal during 
two or three transfers, rarely through more. The anurhse can not be 
cultivated from these sources by using our present means any more than 
they can he from the hacterially sterile liver abscesses in man. 

The facts outlined m tin* above general statement of the building 
up of the pathogenicity of aiiudm' have been rejwatedly verified by many 
and large scries of experiments which seem to us to be conclusive. One 
series is given here ami others w ill he found summarized in Chapter V: 

No. I. Monkey ( M, cyrwmolgun) inoculated in tbe peritoneal cavity with a 
suspension of an encysted culture of amcebte and the bacteria cultivated from 
cabbage. 

No. 2. —Monkey {M. ci/nomoU/us) inoculated directly into the liver with part 
of tbe culture used in No. 1. 

After seven days both animals were killed. No. 1 was normal and No. 2 
showed an abscess of the liver, from which amtrba* and bacteria were reclaimed 
by culture. 

No, Monkeys (if. cynomolgm) inoculated in the abdominal cavity with an 
encysted culture from the liver abscess of monkey No. 2. After seven days the 
animal was killed and found normal at autopsy. 
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At that time we concluded that nouc of the first three views hud been 
established beyond criticism nod that pending a complete solution of the 
mutter, the fourth was the only safe one to consider from the standpoint 
of public health in the Tropics. 

Before entering upon u discussion of our continued work on this sub¬ 
ject, h few communications which were not considered in the first paper 
or which have appeared since, will be reviewed. The most important 
article which deals in part with the pathogenesis of anuchie is that of the 
late Prof. K. Schaudmn, which appeared before our first paper, hut which 
was not accessible to us at that time. The other recent papers have 
largely been confirmatory of Sclmndinn s observations. 

The conclusions of Helm nil inn which hear upon the subject umler discussion 
were based upon the following observations: (1) Amiebu*. always corresponding 
to the description of E. eo/i, were found in 20 to 0<H per cent of the stools of 
healthy people (people without climc.il msnitestations of diarrlucii) which he 
examined* (2) These umudue, when injected in the recta of kittens, did not 
ptoduce disease. CM Annrbie eonesponding tc» his desenption of E. histolytica 
wcic only found m the stools of pwple with clinical dysentery. (4) These miueha* 
when injeefed into the recta of kittens pioduccd dysenleiy. (.“») “By studying 
fresit sections of the intestine infected with K, huitoiyttra it is easy to observe 
the atiurba* pushing themselves lietwecn the epithelinl cells of the mucosa.” 

rimrles F Miaig, in San Fiautisco. found E. eo/i in <15 pet cent of the stools 
of healthy people and in 50 pei cent of those of patients sulTering fiom diseases 
other than dysentery, and he has informed me verbally that he has found them 
in the stools of 70 pei cent of healthy soldiers examined in Manila. His pub¬ 
lished conclusions con firm and elalsuate Hcliuudimi’s. They are: 

(1) The intestine ot mau may he infected with two vunctics of nmudur, a 
pathogeiue lH. ili/smicna ) and n non pathogenic one {E. roh ). (2) E. voh is 
found in <15 pei cent of healthy intestines and m .>0 pel cent of those having 
other diseases. if a saline eatluntic is given MM These otgunisms ean easily’ 
be distinguished in both flesh and stained specimens. (4; 'they diflei widely in 
thejr manner of repioduetion (5) E. ttyscntqna . when fed in milk oi injected 
into the icetn of kittens, pioduee typical aimcbic ulceration. tO) The same pro¬ 
cedure (5) with E voh gives negative results. (7| Similar c\)icrintents with 
the intestinal lmcterm alone do not pioduee dysentoiy. 

It will he noticed that, with the exception of Scluiiidinirs statement under sub 
head No. 5, there is nothing in any of these observations ot conclusions which 
lias not already Iksui stated many times by difleient uliters. They were also 
Minimali/ed in our fiiht publication. The statement of Sebaudinn in pniagrapli 5 
is a most reninikable on** and open to criticism. 

We have already dealt extonauely with all tho points brought out in 
these now imOhtigutions , 0 but as Sehaudinn’s work lutn attracted so much 
attention it scorns justifiable again to discuss sonic of his important 
conclusions. 

Granting lor a moment that nmteha* may bo present in tho healthy 
colon, how can this fact warrant the conclusion that those amu*lw are 


• l,or. cit. 
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harmless or of a non-pat hogenie species? Malarial parasites may be 
found, upon repeated evaminations, for months in the blood of indi- 
victuals living in malarial zones, without chills and fever, or without 
any other recognizable departure from health; trypanosomata may be 
present for long periods of time in apparently healthy cattle, carabaos, 
guinea pigs, or rabbits; filaria may be observed for years in the circulat¬ 
ing blood before clinical symptoms develop; but in these eases no one 
would argue, for example, that the malarial parasite was a harmless 
commensal. 

In discussing the question whether amoebae multiply in the normal 
intestine we wish, before detailing our new work, once more to call atten¬ 
tion to our original communication in which we concluded that, while 
aimcbjc may occasionally he found in stools from a healthy person, the 
fact of their proliferation in a normal bowel for a period greater than the 
longest incubation period of the disease, had not been proved. In view 
of the statements of Srhaudinn, Traig, and others, that animbce arc so 
prewilent m the intcbtines of healthy people, wo have again studied 
several series of cases occurring in all classes of people found in these' 
Islands, and have been unable to find evidence requiring us to change our 
previous conclusions. Indeed, we could not in a single examination of 
the feces, find amoeba) in 70 per cent of real eases of dysentery, to say 
nothing of examinations of faultily people. % 

These seri(»s, which have Mm undertaken to determine the prevalence 
of amoeba* in the intestine, have not dealt with the question of whether 
or not this situation is a normal one. The series are as follows: 

(1) Five hundred and eighty-seven canes from Bilihid Prison Hospital, includ 
ing all nationalities, were examined. Aroa+iasis is quite prevalent in this prison. 
Of these IT)4 contained amo*lm\ or 29+ per cent. Of 38 consecutive autopsies from 
the same hospital during the time the above examinations were living made. It* or 
42 per cent showed nimebic infection of the colon. 

(2) In another series of 100 eases, three examinations were made from one 
week to ten days apart: of these 39 contained amcebsp, or 39 per cent. 

(3 ) Of 318 American patirntH in the Civil Hospital, mostly admitted because 
of some gastrointestinal disturbance, 57 were positive, or 14+ per cent; among 
09 native patients iu same hospital, 11 were |»o»ifive or 17+ per cent. 

(4) Of 143 stools of American patients examined in the clinical laboratory of 
St. Paul's Hospital, by Mi. O. Lindquist, resident pathologist tn the hospital, 
44 per rent were positive; among 217 native patients, 31 per cent were positive. 
These examinations were largely among patients suffering with diarrhceo ot 
dysentery. 

(5) Of thirty examinations in the biological laboratory by other members of the 
staff from stools sent in, as a general rule, by private patients suffering from 
dysentery or diarrhtea, 7 were positive, or 23+ per cent. 

In addition to differences in the percentage of infections discovered 
by stool examination, which differences must at least in part be due to 
the personal equation when the examinations are conducted among 
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luck of it satisfactory symbiosis or environment for tlu* parasite or to the very 
complex question of tolerance or immunity on the part of the host, exemplified 
in so many ways iu other parasitic infections of man, lather than to attribute 
this phenomenon entirely to a lack of pathogenicity on the part of the uimclm*. 

In discussing the question of the existence of pathogenic and non- 
pathogonie amiebiv Schaudinu, as wo believe largely owing to /also 
promises, has onee more gone over the ground covered by tlie older work¬ 
ers, which was reviewed in our find publication, and be baa again main¬ 
tained it to be possible to divide arnicine into two types, pathogenic and 
non-pathogenic. 

In the first part of this paper we have noted the zoological considera¬ 
tions upon which he established these two classes, and while we are 
unable entirely to follow his ohsenations, we dislike to take issue with 
that part of hi< work, and tin’s is particularly the ease because, as we 
stated in our previous paper, it is not unlikely that several species of 
arnicine will probably he found to exist in the intestine, and it is also 
probable that more than one species may he found to he concerned in the 
production of lesions in that organ. How r e\er, we disagree' with the 
classification of “ft 1 . histolytica" and ‘7?. roll'* as being respectively 
pathogenic and non-pathogenic for the following reasons: 

Arnicine which may he observed in the* steads from patients who have 
no symptoms of dinrrhtvn or dysentery ft he so-called healthy individuals) 
are not eontiw*d m their characteristics to I how* given for *‘ft\ coli" Pro¬ 
tozoa answering more nearly to Schaudinifs “ft\ histolytica " are surclv to 
he isolated from the above class of caws, and prohaldv with almost 
as great frequency as “ft 1 , coli" An amerha which we have in culture 
(11521 of our first paper) at one time wms \er\ virulent, producing 
dvsenterv when it was ingested bv monkeys or man. After aland three 
years of cultivation on artificial media, no lesions could for a lime he 
produced w r ifh this organism, although the exact technique of our first 
inoculations was repeated. This aimeba has again become virulent bv the 
manipulations wdiich we have used to produce animal infection with all 
classes of these protozoa. 

It is also true that arnicine answering partially to the description of 
“ft\ coli*' may, and often are, (he onlv ones to lie found in the faeces, in 
ulcers, or in sections from some of the most severe cases of the infection 
in man. Cultures of aimchsc of this class can he so manipulated us to 
produce amo k hie ulceration of the colon in monkeys and in man, and 
furthermore they can he made to produce multiple amiebic abscesses in 
the lungs, liver and omentum after intraperitonenl inoculation. 

One of our arnicine is a very satisfactory type of “ft 1 , coli*' Tt has a 
prominent central nucleus, it is a slowlv moving organism, its ectoplasm 
and endoplasm are difficult to differentiate, and in many other char¬ 
acteristics it conforms to the type. With this organism, which is one 



of our moot recent cultures isolated from vegetables purchased in a 
Manila market, we have produced liver abscesses in monkeys after intra¬ 
peritonea] inoculation. 

ORIGINAL WORK. 

In our first publication conclusive evidence was given of the pathogenic 
character of aimchic in producing ulcerative colitis in man and monkeys. 
We now wish to otter more evidence upon this point and in addition to 
show that the airnelm is capable of a ven definite parasitism. Further¬ 
more, we wish to demonstrate that morphologically the organisms which 
produce this colitis may resemble either "/*, r«/f M or hixtolytica " as 

they are described by Kchaudinn and that they may he isolated from a 
variety of sources. It is almosl impossible to conceive of man ever before* 
having been in any wa\ associated with some of these sources. 

We have used cultures of enevsted anuebn* in all of our experiments, 
because we have long been convinced that those are the most certain to 
he infectious. 

IXTKMTIXAI. INFECTION. 

M'MMAKY OF KXFSK1MKNTR. 11 

(1) If anueba* from any source an* cultivated on artificial media, and 
the encysted cultures arc then fed to monkevs by means of a stomach 
tube, after a variable time tin* stools of scmie of the animals will contain 
the organisms. The usual symptoms of infection are observed, and at 
autopsy the lesions and parasites characteristic of anuchnisis will he 
found. However, in the eases of man} of these animals no had results 
follow the introduction of the organisms and anueha* arc never found 
m the stools. In others, after the in lection is established, the animal 
muv finally entirely recover and the anueba* disappear. 

In still another cIick anueba* after a certain incubation period, mav be 
found for a time, liunllv to disappear from the stooN without anv visible 
symptoms of infection. However, if the animals are killed, in some 
of them aunehic lesions will ho found m the colon. One motikev which 
was infected in the manner detailed above developed on amoebic abscess 
of the liver which was found at autopsy, and in another an abscess of the 
lung was ohserveaI, 

The percentage of infections to he* included in this class of experiments 
does not appear to la* materially intlenred bv the tvpr of the symbiotic 
bacterium which was present in the cultures, nor arc the* results ven 
different when the* a me clan art* in symbiosis with more than one variety 
of bacteria. If large dose* of the symbiotic bacteria alone arc first feel 
to the animals for several days and if then the culture of the anueba* and 
the bacteria is ingested, the percentage of infections is increased. 

u »Spt> also PublUvtwHft of Ihi * Ihtrrau of (h>rernmrnt I At bora tones, Manila 
1100ft |, No. 18, 70 70. 
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(2) The percentage of infections is greater than it is in animals 
fed in the manner given under J, if suspensions of cultures of amcebaa 
arc inoculated directly into the caeca of monkeys by hypodermic injec¬ 
tions, either after opening the abdominal cavity or by direct puncture 
through the abdominal wall. 

However, even b\ this method amoebic ulceration does not always 
follow, the results being influenced by the same agencies which cause a 
variation in the feeding experiments. 

(tt) Amoebic infection can be produc*od in monkeys by rectal injections 
of cultures of the organisms, but the results of this procedure are less 
certain than they are when either of the other two methods is employed. 
The study of the influences which govern these results has not brought 
satisfactory conclusions. 

We have practically abandoned experiments which depend upon in¬ 
troducing the organisms into the gastrointestinal canal, because* a more 
accurate method, which we will presently describe, has tnion devolojKst 
by us. In the intestine the conditions for the study of amoebic or other 
infections are very complex ami show little beyond the proof that aimehie 
ulcers may Ik* produced by the introduction of cultures of the protozoa; 
therefore, experimentation on other organs of the body serves more easily 
to solve the question of the pathogenicity or non-pathogenicity of the 
organisms. 

Our work in specific regard to the intestine seems to have established 
the following: 

(a) Auimbie an* the causative* agents in certain infections of the 
bowel. 

(ft) Bacteria play an important part in this process by furnishing 
svmhioscs for tin* amoeba? during the establishment of a more genuine 
parasitism. 

(c) In many of these infections true parasitism probably is not 
reached in the bowel, for here, even in the amoebic ulcers, the bacteria 
still help in the formation of a svinbiosis. In Ibis respect bacteria may 
be considered to influence the fundamental etiological agent. Certain of 
the pathogenic bacteria which arc in symbiosis with the amtrbm must 
certainly also take a more active part in the etiology of the lesions. 
Combinations with this ela.-s of organisms ubually influence the sympto¬ 
matology of the disease and they may always be recognized in the 
histological study of tissues taken from such cases. 

(d) Tt is also true that pathogenic bacteria which are not concerned in 
the amoebic symbiosis tnav enter the intestine' and play a part in the 
subsequent course* of the amoebic lesions, and therefore it is probable, 
although it is not proved, that the simplest and purest amoebic lesion of 
tlie bowel is one where pathogenic organisms are not present and in 
which the bacterial symbiosis takes place with a non-pathogcnic bacterium. 
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cultures will sometimes produce in feel ion when they are injected into 
the abdominal cavity. 

(b) If the subcultures arc injected into the abdoinmal cavity of a 
monkey or guinea pig which six to sixty hours before that time has been 
inoculated with B. typhosus. then abscesses are much more likely to be 
formed in the omentum and elsewhere. In one series of experiments 
they were produced in four out of five monkey*. Those infections are 
sometimes very extensive, many abscesses may occur in the omentum and 
also in the liver, spleen, abdominal wall and lungs. It is impossible long 
to continue these* infections from animal to animal by employing sub¬ 
cultures, because after the first, or at most the second animal has been 
used, the aiumba* present m the abscess will no longer grow on artificial 
media, oven in symbiosis with the original J». typhosus. However, the 
infection may he continued through live successive animals by direct in¬ 
oculation of the abscess contents of one animal into the peritoneal cavity 
of the ne\t one, the latter having previously been infected with 7>\ 
typhosus After the* second or third animal has been injected, then the 
preliminary treatment of the monkey by inoculation with B . typhosus 
may be omitted, but the infection can then be continued through no more 
than two additional animals. We can not explain tin* failure to con¬ 
tinue this high parasitic* typo of infec tion by iutruperitoneal injections 
any more than wc can similar infections in the liver, but it is probably 
due to similar causes, which may be tin* inability of an organism which 
normally is saprophytic to continue* an existence of absolute parasitism. 

IN’IKAVKNOrg INFEOVION 

Infection occurred in one out of three* monkeys whuli were inoculated 
intravenously with encysted mixed cultures of nmcrlm* and B. typhosus. 
obtained from an experimental liver abscess. These monkey* had previ¬ 
ously been inoculated with />. typhosus alone*. In the one positive result, 
the lesion consisted of two small aimchic abbesses m the lung and one*, 
about 5 millimeters in diameter, m the spleen. We have already en¬ 
countered two cases of general infection in man. However, m one of 
these the distribution was the same as that of an associated parasite, 
1\ westvnmuii , and seemed to be* due to a lymphatic rather than to a 
blood distribution. 

i mmi urn. 

The influence upon the production of lesions by bacterial immunity 
possessed by animals against the symbiotic* bacteria in amcebic cultures 
has not, as yet, received the attention the subject deserves. 

It may be recalled that d w^as brought out in our first publication that, 
whereas abscesses were produced in tin* livers of a certain percentage of 
monkeys by the direct inoculation of cultures of amoeba) and Spr. chohne . 
that such au abscess did not occur in one monkey which had previously 
been immunized against that organism. Jt was furthermore noticed 
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To judge from the fads winch have boon brought out in thin work, 
we cowhide that the manner of invasion is similar to that belonging to 
other infection*. The primary action seems to be due to a toxic 
secretion which is ft product of the amoebic symbiosis, acting upon the 
exposed cells of the mucous membrane. It is likely that, in addition to 
considering the chemistry of symbiotic products* we am not ignore tin* 
receptive condition of the cells themselves, influenced, as they may liuve 
been, by their ovironment. It is probable that the mechanism of tin* 
intestinal infection does not materially differ from that taking place in 
the liver and other organs, excepting that it is more complex because of 
the mixed and changing environment to which the amcobm are exposed. 

In dismissing the production of liver abscess it has already been pointed 
out by Muagriivc 1 * that something more than the mere presence of patho¬ 
genic armebap in the liver is necessary before abscess formation takes 
place. It was shown that the presence of amrehse in the liver, after the 
colon lias already become ulcerated, must be of yerv frequent occurrence. 

When the data brought out in this paper arc considered in this con¬ 
nection, two facts stand out prominently: (a) Only a comparatively 
small portion of actual amoebic infection of the li\er results in abscesses 
or the production of any other changes which ue can at this time call 
specific; (b) hImcckk formation and the bio-cheinistry of annebic lesions 
tn general is a complex phenomenon not yet fully elucidated. Prob¬ 
ably it depends, at least partially, upon related alterations which occur 
both in the parasites and in the imohed tissues. 

vr. summary. 

In comjMinng our obsenatious with some of the recent literature upon 
the biology of amcebse il appears that the establishment of two specie* 
of ammbie for the human intestine is hardly sustained by the data given 

While the multiplicity of sjieeit* of atmclm* inhabiting the human 
intestine is nut questioned, it is found by working with cultures of pure 
species, grown from n single mnnelm, that variations in some* of tin* charac¬ 
teristics are as great as are many of those given bv some authors for 
Npecjos determination. 

We June not actual!} absent'd the entire life cycle of any anneba, hut 
known forms of reproduction are; (I) Simple lissum and less frequently 
budding during the vegetative stage, and (2) one or more form* of 
reproduction from an encysted stage either by some type of spoliation, 
sporogom. or schizogony or by a phenomenon which has been obsened 
in cultures, namely, the escape of a single anneba from a ruptured evst. 

The size of individuals of pure species of amuiba* iu eullure varies with 
the ago and environment of the parasite. In the same plate culture all 
agos and sizes arc found in the vegetative stage. In naturally encysted 
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Ill figs. Nob. 1 to 9, inclusive, the magnification in all in exactly 800 diameters. 
The readei* in requested while examining these reproductions to bear in mind 
the chamoteristirs which have l>cen designated os distinguishing liotween "E. enH" 
and “ISf. hintolylim” 

Figs. Nos. I to il* inclusive, photographs of anuelut **y” This a nucha was 
grown from vegetables and is a pathogenic parasite. With cultures of it we 
have produced anuebio colitis and amcrbic nlwcosses in the liver, lungs, omen¬ 
tum and spleen of animals. 

No. 1. Pot ty-eighi-hour transplant, inoculated from an old. encysted culture. 

No. 2. 'IHventy four hour transplant fiom No. 3. 

No. fl. Twenty four-hour transplant from No. 2. 

The amplification in those three pictures is exactly the same IR00) and 
shows the \ariation in size in a pure species of aiumbu. This is quite decided 
between the encysted forms in No. 3 and the vegetative form in No. ». In 
No. 1 arc* shown fully developed cysts, others in which reproductive changes 
Mice appearing, and several small vegetative forms which have escaped from 
cysts. Knrystcd aimchu* may also be seen, showing the rathei dense, prominent 
cctosurc sharply distinguishable from the endoplasm u& in Ncliaudiiiu's k *A\ htb* 
tolyfint " but. on the* other bnnd, in the sumo nnuehir the prominent central 
nucleus with a distinct nuclear membrane, as in “A\ roli” maj also be seen. 
Parly reproductive ehnnges are shown in several of the amoeba*, and m these tin* 
line of demarcation between ecfco- and cmloplusm ift less marked. No. 2 shows a 
cyst containing a single young amieha ami another ruptured cyst from which an 
a motel mi is about to escape. This phenomenon was also shown in figs. 29 to 32 in 
our first report. No. 3 represents a vegetative form, probably a young but full 
grown parasite; except in the large pseudo|R>d which is thrown out, the distinc 
lion lad ween ectu und cmlo-phisni is not sharp, and the nucleus accredited to 
“A’, co/i is also present. 

Figs. Nos. 4 to 0, incliiMU*. photographs of anueba “cabbage,” This aimeha was 
grown from cabbage and is a very pathogenic parasite. With cultures of it 
any of the lesions described in this ptipei may be produced. 

No. 4. Forty-oight-hour-old transplant, showing young vegetative forms and 
an early cyst. 

No. 6. Twenty-four-hour transplant from an old, encysted culture, showing 
four old cysts and two hunches of young anicebo* freshly liberated. 

No. 0. Vegetative fotiu of figs. 4 and fi. The ectoplasm is prominent in the 
encysted forms in figs. 4 and 5, and in the fresh cyst in fig. 4 the 
difTcreutation from endoplasm is distinct. None of these amoeba* 
show a nucleus, in the vegetative form of the same nnuelm in fig. (I 
wo bate the prominent nucleus described for voli '* a* well as the 
lack of differentiation between eeto- and endo-platmt. 
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Figs. No*. 7 to 9 , inclusive, photographs Of *m«ba * MM* n 4 ^9*iptk»fi of 
this amoeba will be found in our tot n p i It to* ftowa from the toot of a 
dysenteric patient* ** * 

No. 7. OH ensy sted oulture? dceini (liBtinetioo biftwssu sodo- and edeylintt 
and abeenoe of undone* 

No. S. Transplant from No. 7, showing two cyetk and three vegetative Como. 

No. ». Transplant irott No. 8, chewing Mir grown su g s tn l W t farm. The 
aptaoue peeudepodia formation, which woe dto tto sd M <4* Speci me n 
viewed under the-mtaroeeapft ie luO^f vMfcte M the- photograph. 
31 m naoleu* which we* very distinct ie subtly <»& <4 hw, 

In tbit eonneetiou attention to totted to fife. T to 11, inohudve, 
ol our tret report, which ere Ohio reproduction* tf thie seme aeaceba. 

Fig. No. IQ. Twenty-four-howr.old tmuplut from growing «dtan ol an a mwb n 
toon » dyeenterio stool. AurplMoatton abbot 1JM0. Showing very prominent 
nucleus with henry nuclear membrane end nucleolus situated aeemtotoetly. 
The dtottootion between eerto- wed tetopem to usually very sharp thie 
uairin, and ite motility ie as a rule very sluggish. 






THE TYPES OF BACILLI OF THE DYSENTERY GROUP. 


By Y. K. Oiino. 

ib'rtnn ihe JnMUule for Infectious Diseases, Tokyo, Japan.) 


INTKOWUTION. 

Thu etiological importance of Bacillus dysenteria• (Shiga) as tin? eausa- 
ti\o factor in <1\ sent on was first ]>roved in Manila by Flexncr (1), 
Strong (2. 3), and Mnsgravo (3), and Strong strictly distinguished 
ktween two In pen of dysentery, viz, the bacillary and the amuibic. The 
latter ly]w\ as a rule, pursues a chronic course and anucba* can generally 
be discovered at all times in the stools, whereas the former is an acute 
disease, the causative factor of which is Barillas dysenteria'. Bacilli of 
apparently identical <haracterifttic* were later isolated from dysenteric 
stools in Kurope, Asia, and America, so that to-day the etiologic. impor¬ 
tance of Bacillus dysmteriw in sporadic, endemic, and epidemic dysentery 
has become fully recognized. 

Subsequently, in tin; year 1900, when the papers of Flexner, Strong, 
and Musgrave had already Wu published, Kruse (1) reported on an 
epidemic of dysentery occurring in Laar, Germany. 

At that time Kruse thought he hud encountered an organism which difTcrcd 
from the Bhiga bacillus. Thin led to u further discussion of the subject of 
differentiation by Shiga and Flexner, who claimed motility for Jianllus dysen 
tome, and by Kruse who hnd never observed this phenomenon in any of his 
eultures. In June, 1901, Kiusc (5) contributed a second paper in which be 
concluded that Flexner’s bacillus w'as probably closely related to, but still a 
variety of the species be (Kruse) had isolated, and, although ho had not examined 
Shiga's cultuies, he believed from the similarity in the description bet ween 
Shiga's and Kloxncr’s organisms and from the geographical situation of Japan 
and the Philippines that the two cultuies were identical, and consequently that, 
his own and Shiga’s bacillus were veiy similar organisms. In this same paper 
he also reported on epidemic dysentery in insane asylums and from some eases 
of this nature he isolated organisms which could not he distinguished morpholog¬ 
ically or culturally from the genuine dysentery bacillus, but wdiich differed from 
it in their set um reactions. By a careful comparison of tlieir action with the 

‘Read before the Section of Bacteriology, Hygiene, and Infections Diseases of 
the Japanese Medical ('digress, March 4, 1900. 
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serum of dysenteric patients and with immune serum from animals, he not only 
showed that these organisms differed from the dysentery bacillus he first isolated 
but that they apparently constituted a second variety or spccicm 

Therefore, Kruse was the first who drew attention to the variations 
in the agglui inability of the dysentery bacillus. On the basis of this 
distinction, and in spite' of the similarity in morphology and in all cul¬ 
tural projierties, known at that time, between Bacillus dysenteric and 
the organism isolated from cast's of institutional dysentery, he proposed 
lo designate the latter as pseudo dysentery bneillus. 

The investigations of Spronek (6) Seemed to conJirm this distinction, he 
having isolated a similar organism from patients suffering with dysenteric symp¬ 
toms in Utrecht (Holland), in which, however, the clinical manifestations were 
not so typical as those encountered in acute, epidemic dysentery. However. 
Klevuer (7) ami later Yedder and Duval ($) opposed this view and emphasized 
tlie fact that the violation in agglutiiuibility was only one of degree and that 
there was agreement in othei properties 

In September, 1002, Duval and Basket (9) lepniled on the etiology of the 
summer diarrhmns ot infants. Prom such eases they isolated an organism which 
they helioml to be identical with It. dysintvnu not only m morphology, cultural 
features and pathogenesis, but also in its reaction with specific serum. Park and 
Dunham (10) nevt isolated an organism which produced mdol in peptone solution 
amt which, while it agieed in its agglutinative reactions with the Klevner strain 
found in Manila, differed in this respect from the one Shiga obtained in 
Japan. Hiss til) and Klopstoek \J2) endeavored to differentiate dysentery 
bacilli from typhoid and colon bacilli In taking advantage of the distinct reae 
turn m feimentation. 

The studies of ljentz. (14) and ot His* and Bussell ( 15) further emphasized the 
cultural distinctions between the ditto re tit dysentery bacilli and the vatiatious 
in then agglutinative reactions These investigators found that two types of 
hacilji could he distinguished, one which fermented muiiiiile and the other which 
did not cause acid pioduction m tin* medium. The ngglutinntive react ions of 
these two types indicated futthei thut the so-culled “pseudo-dysentery“ bacillus 
legularlv fermented nuinnite, while the other, the otiginal type of I#, dynentertw. 
w«s ti mi hie to act upon that substance. 

Martini and Lentz (13) a alient time after, made additional studies upon the 
agglutination of these two varieties of dysentery bacilli, in which they employed 
the serum of a goat immunized to the “Shiga" stximt of the bacillus. Their 
results are interesting in showing Ihat such a set tun agglutinates only the 
“Shiga”-*’Kiuse" epidemic variety in high dilution*, but that some other 
Minima of dysentery bacilli (nil of which do not attack ninnnite) agglutinated 
in lowci ones of 1 ;25 to 1:50. On the basis of this difference in agglutination 
and in behavior toward mu unite, they uphold the distinctions proposed by Kruae 
bet wet* u the go-called “dysentery" and “pseudo dyaoutwy" lmcilli. 

Bulk and Carey (10) called attention to the fact that all varied ins of dywontery 
bacilli (obtained from dysentery cases;, which produce indol iu large amount 
and which develop acid from rnannite, distinctly differ in their agglutinative 
reactions from those which do not act upon munnitc mid which produce no indol, 
or only a trace of that substance. 

(lay (17), in a study of the types of dysentery bacilli in relation to bacteriolysis 
and scrum therapy, icpeatcd the experiments of l^ntz and of Hiss and Bussell 



and confirmed their result* ns to the action of the bacilli on mannite. As 
regards the bacteriolytic action of aertini upon the two types, he showed that 
the bacteriolyHis in vitro takes place when cot respondcncc exists between the type 
of bacilli and of immune serum, irreiqiective of their strain, and it fails to occui 
when the types arc not in conformity. This view was also supported by Murthn 
Wollutein (18), who, in the exumitiation of the stools of one hundred and fourteen 
infanta suffering from infantile diarrhma found tlyseutery bacilli in thirty-nine 
eases. 'Hurty-eight of these tormented melinite and maltose* aud produced indol, 
while one, obtained from the most severe ease, did not ferment nuumite, thus 
agreeing with the “Shiga” type. 

Park, rollins, and Hnodwrin (10) in May. 1004, published a paper dealing with 
the group of dysentery bacilli and the varieties or organisms which should he 
included in it. The results of their agglutination and absorption teats indicate 
(hat the bacilli isolated by theiiisehes and others may be scpaiatcd into at 
least three types or varieties. These display di(Terences in theji fermentative 
charadets. and the grouping thus arrived at substantiates (lie elassifie.ition based 
on the fermentation test which wa« made by Hiss. The first type is repiesented 
hv the original “Shiga” strain. None of the bacilli belonging to this class 
product* indol (with the exception of a truce) and they do not ferment mnrimtc, 
maltose, or saccharose. The organism* composing the second type ferment mnnnite 
with the pioduetion of acid, but do not split maltose or saccharose in peptone 
solution or produce indol. The bacilli of the third type approach nearest to those 
of the colon gioup, since they not only produce indol ami actively feimenl 
mannite but also act energetically u]>on pure maltose and feebly upon saecliuiose. 
Animals injected with each of these types develop specific immune bodies and 
agglutinins, all the bacilli agreeing in cultural eharucteiidles. In consideration 
of all the facts, they add that it seems ineoirect to designate the mannite fermen 
ting groups as pseudo-dysentery bacilli. 

Hiss (20) by computing the fermentative action of the ditTeient strains on the 
five carbohydrates (dextrose, maltose, Kaeehaio.se, dextrin, ami lactose) and 
alcohol mannite, succeeded in giving what seemed a reliable elassifiention and this 
division also aceoided with the observed agglutinative phenomena. Ilis eonelu 
sions me as follows: 

(1) The bacilli of dysentery fall into four major giotipa which have fermen¬ 
tative and agglutinative ehaiaeteis distinguishing them fiom one nnnthoi. 
fTowevei, sub-gioups, due to differences in agglutinative characters alone, may 
occur among cultures having the name feimentative functions, so fai as has 
h<*en determined 

(2) The four major gioups are as follows; The first, repiesented by the 
Shiga Kruse bacillus, ferments dextrose readily and at times mill lose, after 
many days; the nlcomI one, represented by Hiss's “I" bacillus, ferments dextiose 
and alcohol mannite (maltose and aaecliaioae may’ Ik* fermented but not with 
twine) ; the third* lepresented by Strong's Philippine culture, ferments dextrose 
and mannite with ease, saccharose is fermented with comparative icadiness (and 
muUose at times slowly ); the fourth , represented by Flexnor's Manila culture, 
ferments dextrose, mannite, maltose, saccharose, and dextrin with ease. 

(3) Agglutination und absorption lesls show* that the ngglutinutivc characters 
of these different groups arc specific. 

The American observers are generally inclined to consider the so-called 
acid and non-acid tyjies of dysentery bacilli to be of equal etiologieal 
importance and some of them regard the differences hot ween the two 



One strain from Kyoto of Oie acid type which was isolated by l)r. Yoshi da (30>, 
who regarded it as a variety of the dysentery bacillus (Rhiga)» The organism 
was identified by me. 

A comparison of all these cultures revealed the fact that they could 
not he distinguished one from another, cither culturally or morphologic¬ 
ally* although minor differences were shown to exist, particular m their 
characteristics in artificial culture media. 

In addition to the agglutination test, the action of bacteriolytic* immune 
serum upon all the strains was studied, since this is j>erha|># the most 
important test for the differentiation and identification of bacteria. This 
was performed in vitro , as the virulence of the different strains \ariod 
greatly. 

T\ I*KS AH DHTEUMIN ED BY FERMENTATION. 

All the strains of dysentery bacilli mentioned above have h<*en cul¬ 
tivated lor many generations on artificial media (common agar). In 
many instances in which the organisms-were isolated by m\scl/, the flr-t 
fermentation tests were made immediately upon isolation; in others this 
was impossible, a* the organisms were sent to me suhs(»<juent to then* 
isolation. Multiple tests as proposed by Hiss ha\e been made, and the 
final tests of all the strains were performed more than a tear after their 
isolation, bwiuse niv investigations on thi*. subject continued for about 
one year. Whenever unexpected reactions or appearance were iniiiii- 
fested, fresh plate cultures were made lo deterimne the purity of the 
original culture and the experiments \u*r< repeated with tin* \arious colo¬ 
nies. The same results were invariably obtained. Dextrose, maltose, 
saccharose, dextrin, lactose, and alcohnl-maimite wore the fermentable 
substances used. The tests with galactose, hcwilosc, ami inulin were 
omitted since, according to Hiss, no differences of value as distinguished 
from those obtained with dextrose, were shown to exist on cultivation 
in this medium, and none of the bacilli fermented inulin with acid 
production. 

The common peptone water solution was used as a nutrient medium, to which the 
<iiibohy(hates woio added in sufficient quantity to form a 1.3 pel cent solution, 
iih suggested In D*nfx. Merck’s preparation of litmus, highly put Hied, was used 
in all the experiments and was udded in sufficient amount to form a 0.0 pel cent 
solution. The pep tom* medium was composed of 0.5 j>er cent sodium chloride ami 
1 per cent peptone [sie.pin 100 cubic centimeter* hydrant watei; it was steiilizod 
m the usual manner and its react ion tested and. if necessary, it was neutralized. 
Sugar was then added and the medium placed in tubes and sterilized fnt from 
ten to fifteen minutes on three consecutive days. The color of the medium is 
of a light blue. A sufficient acid production changes the medium to a rod color; 
when acid is formed to a less extent, the color is ultercd to purple. The variations 
in com posit ion of the nutrient media to which the sugars were added, and the 
variation*, in the salts present, which Hiss undertook were uot performed by me 
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The fom'U'vnth , or W N” type, is represented by the culture “ Korea 1 If,** which 
attacks dextrose. sacclmroHej dextrin-luctase, and alouhol manuiU, while it does 
not fenmmt maltoee. 

The fiftmith, or "O” group, is that represented by ‘‘Kyoto” as the type. As 
we have seen, this organism lias the ability, besides raannite, also to ferment 
dextrose, maltose, saccharose, dextrin, and even lactose. The organism is the 
same as that of “ Duval,*' group of Duval (34). 

Those fifteen types of dysentery bacilli may again be divided into two 
major groups according to their different beliavioT in regard to the 
fermentation of alcohol-mannite, the members of one not fermenting and 
tluw of the other attacking mannite with the production of acid. The 
first major group (so-called non-acid bacilli) comprises organisms cor¬ 
responding to the ones dc*rrihcd by Shiga-Kruse as the cause of epidemic 
dysentery. Types “A,” “ B,” “ 17' " IV* “ E, M and u Y” which I have 
studied, belong in this group. Among tlieni only the fc< A v and “B" typo* 
were carefully identified by previous authors, whereas the other four lm\c 
been recognized by myself. The second major group (so-called acid ba¬ 
cilli), separated from tin* first by their power to ferment aleobol-inannite. 
is composed of organisms which limy again l>e separated into nine groups 
bv their different action in fermenting other carbohydrates. Among 
the nine groups which ferment mannite only, four have lieon found in 
Kurope ami America. Th<*se are “<V* type (“Y” type of Hiss), **11” 
type (Strong’s type of Hiss), "L” type (Harris type of Hiss), and 
type (“Duval*’ type of Pu\al), while the other five have been identified 
bv me in different strains obtained in Japan, Korea, Manchuria, and from 
the Baltic AM. 

However, this method of division, into non-acid and acid type* of 
the bacilli according to their power of fermenting alcohol-mannite, 
can not he considered to be a correct one. As we have seen, even among 
the two major types all the strains differ from each other in their power 
to ferment the different carbohydrate*, but these characteristics arc not 
sufficiently regular to enable us always to divide them distinctly. On 
the other hand, moreover, when we come to study the agglutination and 
bacteriolytic reactions of the different strains, we find that a division 
into similar groups is not justifiable. Arguing from my observations, 
1 can see no reason for the separation of tins acid and non-acid bacilli 
into two distinct groups as proposed by J>ntz, and no justification for 
designating anv bacillus among the group of organisms which causes 
dysentery as a “pseudo-dysentery" bacillus as promised by Kruse. It 
scorns to me that we are rather compelled to consider all fifteen types of 
the dysentery bacilli as comprising a single group and constituting the 
whole of this group of organisms and to admit that minor distinctions 
which sometimes irregularly occur may exist between the different 
strains. 
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Table VI1. — Ayfjlutimtim of I,hr fifteen typt* of rfytmtery hacitti teith dynenterie 
immune «mm prepared from Mteml Continue^ 





Kabbtta’ Immune aonim. 

Goat*’ Immune 
mnim. 

Home 

immune 

'Type. 

Organ iwm. 

Mannlte for- 





mentation. ; 

J “Port { “Korea 
Arthur." i III/’ 

" To ^r?. 

♦Shi**/’ 

"Wo- 

wri." 

serum 

“Shiga;* 

0 

Tokyo Iv. - 

' r 

1-80 1 1-500 

1 - 7,000 

1-750 

1-750 

1-800 

H 

Korea 11 . 

i ii 

I it 

i ». 

i-aoo t - 2 , ooo 

1 - 1,000 

1 - 1,000 

1 - 2,000 

1 - 2,000 

1 

IUo-yang l— . 

1~80 | 1-800 

3-700 

1 - 8,000 

1 - 5,000 

1 - 1,000 

.1 

Baltic II. 

1-200 ! 1-800 

1 - 5 . 0UO 

1-100 

1-800 

1-500 

K 

Tokyo III_ 

Acffl 

-100 1 - 2,000 

1-750 

1-200 • 

1 - 1,000 

1 - 2,000 

I, 

Yamuguchl,. ... 


-200 1 - 2,000 

1-750 

1-750 | 

1 * 6,000 

1 - 2,000 

M 

Tokyo IV. 


3-20 1-800 

1 - 5,000 

1-500 ! 

1-750 

1-500 

N 

Km** m 


-200 1 - 2,000 

-100 1 - 1,000 

1-500 

1 - 2,000 | 
1 - 7,600; 

1 - 5,000 

1-100 

1 - 2,000 

1 - 2,000 

0 

Kyoto_ ! 


1 - 2,000 


In Table VII we see the high agglutination of “Korea JP (an acid 
strain) produced bv dysenteric immune serum prepared with “Pori 
Arthur” culture (a 11011 -acid strain). Tire* versa a similar result in 
agglutination was obtained with dysenteric immune serum prepared with 
“Korea 111” (an acid strain) on “Rio-vang 11“ (a non-acid strain). 
It may also la* seen that immune serum “Tokyo IV” (an acid strain) 
has the power to agglutinate “Rio-yang II” and “Wakayama 1” (non- 
acid strains) in very high dilutions even with dysenteric-immune rabbit 
serum, which is designated as a “differentiating serum” by Herman 
authors. With the immune scrum of goats and of horses, as Shiga and 
some Herman authors have reported, then* is very little difference in the 
agglutinative* reactions between both the acid and the noil-acid types. 
In addition, a study of Table* VII will reveal the results of the agglutina¬ 
tion tests of all fifteen of the strains of dysentery bacilli with immune 
serum of rabbits, goats, and horses; by a glance* it may at once be seen, 
that there is no apparent distinction in agglutinative reactions between 
the so-called maimite fermenting and non-fermenting organisms and 
that no such distinction can correctly he made. 

HTl'DIKM OK HAfTKHIOLYKJK. 

Bacteriolysis by immune serum being an important method in the 
identification and differentiation of bacterial specie**, it seems strange to 
me that most authors who have studied the differentiation of the types 






Tablk VIIL —BiuterMyms of “(Jaijmg 1” (“ri” type) with terum from horn, “Shiga” 

(“A” type). 


2 milligram freah agar culture “Shiga 0 bacillus 
in 1 cubic centimeter Halt solution. 


dysenteric 
Immune 
serum, 
comple¬ 
ment free. 


None. 

! 0.1 o. c. 

c. o .......„.I None. 

o. c.*..| 0.1 c.c. 

o. c.....1 0.06 c. c. 

r v .....! 0,025 c. e. 

c. c.—..j 0.01 e. v. 

c. c.-.0.005 c. e. 


0.0025 c. c. 


. «•. 0 . 001 c. C. 


I c. e. 

I c. c . 

Control, uo bacilli 
fontrol. no bacilli 


. 10,00025c c 

_' 0.0001 c. c 

. , None. 

_ 0.1 C «’. 


Freeh 

normal 

guinea 

pig 

serum. 


None. 
None. 
0.2 v. r. 
0.2 o. c. 
0.2 c. e. 
0,2 e. c. 
0.2 e. c. 
0.2 c. e. 
0.2 c. e. 
0.2 c\ C. 
0.2 c. C. 
0.2 c. c. 
0.2 c c. 
0.21*. c\ 
None. 


Plate 

colonic* 

after 

live 

hour*. 


Innumerable. 

Thousand* 

| Innumerable. 

I l*o, 

j 1)0. 

j Thousand* 

J One thouHaud. 
I IfundredH. 

i 

1 One hundred, 
j Almoat none. 
Few. 

( Hundreds. 

, None. 

! Do. 


Taiilk IX.— Bartmotymof “Rio-yang /” (“/” type) with *mnn from rtthhU, 
“Tokyo /” [“<!“ type). 


1 

1 

i *** 

“Tokyo 1“ 

r--- | 

1 

anti-dys- 

Fresh 

j 0.002 milligram fresh agar culture , ‘Ki<>*yang ,, 

enteric 

normal ' 

, bacillus in 1 cubic centimeter salt solution. 

i 

sc run), 
comple¬ 
ment free. 

horn* i 
serum. * 

1 

I 

1 1 C. C. . 

None. 

i 

None j 

1 c. c .... . 

0.1 c. c. 

None, j 

lc. f -. 

None 

0.2 e. c. ' 

lo.c . ... 

0.1 c. c 

0,2 c t*. | 

1 C. C—. .. .*.. 

0.05 e. c. 

0.2 c. e. • 

1 V. V __ _ ___ 

0.025 c.c. 

1 0.2 c e. 1 

1 C. c . . 

1 0.01 c. c. 

( 0.2e.c. t 

le,C - __ 

1 0.005c. v. 

0.0025 c. c.| 

! 0.2 c. c. j 
0.2 c. c. * 

.| 

lc.c.1 

0.001 c. c. ’ 

0.2 c. c | 

1 c. c. _ . . . 

0.0005 c. c.J 

0. 2 c. c. j 

1 C. c ... 

O.UQOfit&c.o.i 

0.0001 C. r. 

0.2c.c, j 
0.2 c, c. j 


rontrol, no bacilli_ __ _ 

None 

0.2 c. c. | 

Control, no bacilli... 

_ i 

0.1 e. c. 

None, j 
i 


Plate 

colonics 

after 

five 

hours 


: Innumerable. 

Do. 
Thousands 
’ One thousand. 


One hundred. 
One thousand. 
Thouaatidfl. 
Do. 

Innumerable. 
Do. 

Do. 

None. 

Do. 


The* results obtained by the use of a fixed amount of homologous 
immune serum sufficient, to bring about the destruction of a definite 
amount of culture of It. dywnfaritr in the presence of a sufficiency of 
complement arc shown by Tables Vi 11 and IX. These are the only 

































T uile XI.— Rartmalysi* of the fifteen tyj#* of dysentery httnlh with <tnfi*cty*enttrir 
horn strum, “Tokto J yf ami "tifhigu” k 


Anti dyweotertc aerum, 
* Tokyo l" (acid). 


Antt-dyaeuterie serum, 
“Shiga*’ (non-add) 


• Dytenterv 


1V|H 

1 Willi 
marked 
according 
' to their 

noun e 

MamiHe 

fermenta¬ 

tion 

ill' 

I 

8 

Limit of 
mntfuii- 
natlon. | 

si 1 i 

1 8 

Limit 

SEA 

nation 




Bacterial* aH 



Bacterloljul* 


A 

shiga 




—11-20) i 

1 

1 

1-1,000 

11 

Tort \rthur 




-(1-20) ! 

4 


1-1,000 

r 

l) 

Vain 

Klo*\attg It 

Non tu id 

+ i 


—(1-20) 
1*100 



M.oqo 

1-4,000 

F 

Korea I 




-ri 20) 1 

4 


1-1,000 

l* 

VVaka\ama 1 




-(K») j 

-- 


1-1,000 

<» 

lolr\o 1 




1-2,000 | 

— 


1-800 

H 

Kona 11 




1-1 000 



1-2,000 

1 

Klo-\atiK I 




1-MO 



1-1,000 

I 

Baltic 11 




1-2,000 

— 1 

1 

1-VOO 

K 

Tok\o 111 

Acid 



1-7M> 

| 

i 

1-2,000 

L 

Vainagtithl 




1-800 


; 

1-1,000 

M 

Ink in IV 




1-1 000 



l-/i00 

\ 

koiea III 




l-/i00 



1-2,000 

o 

Ku»to 




1-1 000 



1-2 000 


The last table, XI, allow* that with anti-dvsenteri< horse serum the 
c\identic of “trohs battoiiol\*iK" l>etweon both tvpes can also Ik* obtained. 
If wo omit the results with the “D” tvpe (Iiio-\ang IT, nnn-acid) we 
should be led to the wrong conclusion, namely, that «mw Imetenolvai* 
did not exist in the batteriolvsis with the anti-dvsenterie horse serum 
of the “(»" tvpe (Tok\o I) , this would also be the ittse with the horse 
serum from fc \V* tvpe (Shiga), and if, in these* tests, we had not the 
results with “I!" (Komi II) and “h" (Tokvo III) w*e would arrive at 
the same lault\ conclusion It therefore is apparent wliv haeteriolvtie 
test* have freijuontlv led vunou»* autliois to conform to the opinions of 
Lentz. In Table XI w« can also see the nomonformitv of the fermen¬ 
tation and agglutination tests with the haeteriolvtie reactions. We will 
observe the jwsitive Imetenolvsis ot the non-acid tvpe “J>” ( Kio-vang II) 
with ant i«dv sen tern seium trom the and tvpe and the negative reaction 
ot tvpes “C M (Yalu) and “F” (Wakavama I) w r ith the homologous-- 1 , e.. 
non-acid—anti-dvsenteric serum from “A” (Shiga). A further study 
of Table All will reveal a mimlier of other eross haeteriolvtie reactions 
and also mam negative ones with the* homologous anti-dvaenteric sera. 
\mong the latter we will also find that the “A” (Shiga) tvpe allows no 
evidence of Iwutenolvsis |>v the anti-dv«enterie rabbit Hormn 4< B” (Fort 
Arthur) 
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From all these experiments we (‘an conclude that bacteriolysis of the 
different strains in vitro may take place irrespective of the type, 
whether acid or non-acid, and al*o irrespective of whether the immune 
serum has been prepared with an aeid or non-acid strain. On the basis 
of these facts, and in view of the results of the fermentation and ag¬ 
glutination tests, I must again emphasize that I can see no reason what¬ 
ever for recognizing tw r o distinct groups of bacilli as suggested by Ijentz, 
namely, those which ferment maunite and those which do not, nor for 
distinguishing between the so-called “dysentery” and “pseudo-dysentery” 
bacilli as proposed by Kruse. Furthermore, these results are in conform¬ 
ity with those of Flexner, Strong, (lav. and other American authors, 
jn showing that both types of dysentery bacilli have equal etiological im¬ 
portance and that the differences between them are unimportant. 

In the* preceding page* I have demonstrated that there are fifteen 
varieties of dysentery bacilli, nine of which ferment mnnnite and six 
of which do not. I have also proved that the separation of these varieties 
into two groups according to their power of fermenting mannite can not 
be made in conformity wnth their agglutinative and bacteriolytic reac¬ 
tions, and, in addition. 1 have endeavored to test the comparative aggluti¬ 
native and bacteriolytic reactions of bacilli which have the same prop¬ 
erties in regard to fermentation. Among the seventy-four strains of 
dvsenterv bacilli which have been isolated in Japan. Korea, Manchuria, 
from the Japanese and ‘Baltic fleets, and m the Philippine Islands, four 
are of the “A" type (“Shiga”), six of the “L” tvpe (“Yamaguehi”), 
and seven of the "l” type (“Rio-vang I”). As Tables XIII, X1V, and 
XV show, the several strains of the same type do not possess homologous 
agglutinative and bacteriolytic reactions against the homologous anti- 
dysenteric serum. 

Tabu*. XIII .—Agglutination amt hmterwtgm of bacilli if the name tgpt mlh il Shiya" 

( 44 I M ) with the name nera. 


Bacilli tetttod 

“Port 4r 1 “Oaiplng 
thnr II " 1 “ 

' •Shiga.' 1 

“Philip¬ 
pine I." 

Antl-clv Nonterir wrum (rnhtiit nernm) 




“Shiga” (“A” type, nnn-Aold)— 

i ! 

i 

I 

| 


Agglutination .. 

| 600 bOU , 

i.iwu, 

600 

Baeleiiolynih 

- j 0.006 1 

0.001 i 

- 

“Kyoto” ("O” tvpe, arid)- 

' < i 



Agglutination 

- ; -U-a>) , -d-«) 1 

76, 

200 

Bacterial ysin. 

| 0.01 1 0 OUft i 

0 001 

— 



Tahmc XIV .—Agglutination and hacteriolym of tmeilti of the tunne typ* with 
ti Y<wiayiwhi”(“lj t type), with turn “B” and 


Bacilli tinted. 


m (rabbit sc 

rum): 

"B” (non-aHd) 

Agglutination. 

Bacterlol>»U. . 

"O” (acid)— 

Agglutination _ 
BacWriolyalK . 


“Art- | 
■aka." 

I 

“Kami- 1 
yo. M | 

t 

1 

“Okabe.’ 

1 

200 

1 

1 

-(1-20) , 

-(1-20) 


0.0025 I 

— 

800 

~(l-20i ' 

-(1-20) 

0.005 

— 

0.005 


Toya¬ 

“Yama- 

“Odo- 

ma." 

guchi.” 

masa." 

i 

1 

200 

-u-aij 

-(1-20) 

0.01 

O.tti 

0.0005 

I 

20 

20 j 

1 

-(0-20) 1 

0.0005 

0 001 

0.005 t 

1 i 


Tahlk XV .—AynJuti nation and harteriolyai* of bar Uti in the name tifpe with 
'‘ Uio-ynny I” (“7“ type), with wra “77” and 


Bacilli tested 



» | 

“liji- i "Mon- “Aliya- “Baltic 
na " ah it* " kc." | I." 


‘Ota.’* 


Antt-dy wntcricserunt (rabbit sc- | 
rum) 


“H“ (non-acid)— 
Agglutination 
BHcierioljMN 
“O’* (acid)- 

Agglutlnation. 
Bactcriol)HjN . 


, 40 | HO 80 

— t) 01 0 000ft 

200 


I 


i i 

I i 


HO | 

40 

-(1-20) 

0 0025 

l 

0.025 ! 

i 

0 025 

40 

(1 20) 1 

20 

1 

0 01 ! 

** 


“ltio- i 
>»ng l.”j 
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It is interesting to compare the reaction of “Port Arthur 11” and 
“Philippine V 9 strains (see Table X111). These organisms have the* same 
properties m regard to fermentation as lias the “Shiga” strain (“A” 
type), but they do not react with positive bacteriolysis to anti-dysenteric 
scrum from the “A” type (Shiga). On the other hand, the “Port 
Arthur IP’ and “Uai-ping I,” which behave like the “Shiga” (“A” type) 
in respect to fermentation, react with positive hacteriolvsis to anti- 
dysenterie serum against “Kyoto” strain (“O” type). In addition, the 
“Philippine I” strain shows a high agglutination (l-*200) hut the 
“Shiga” only a low one (l-<5) to this same scrum. However, the Shiga 
organism shows a higher degree of hacteriolvsis (0.0UI). This same 
phenomenon is not rare among the strains of two of tin* other types 
(“L” and “I”), as Tables XIV and XV show. 

Tables XVI and XVII demonstrate that the same phenomena are 
obtained among soleeted strains of the same type, which show the same 
fermentative reactions during five days, and from these experiments we 
can conclude that even among strains of the same type in fermentation 
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Table XVIII.— ('rtm bacteriolysis of sir type* of dysentery bacilli tented 
with howoloyous sera. 


H4*m and lyja*. 


Ni in-acid «wm. 
••A’*.. - 
"l>” 

“K” 

I Acid M«ra. 

■•< 1 ” 

“ir .. 
<)•• 


Non-acid bacilli, i Acid bacilli. 

‘A.*’ “1). M “F.” “(i. M “H.” I “O ' 
i i . 



4 

-4 


4 I 

•4 » J 

+ 4- 

I- 1- 

I - 4 

-1 1 


. SUMMARY AND CONCLUSIONS. 

In order tlint complete observations might he obtained, 7 4 strains of 
dysentery bacilli wore isolated, collected, and identified from several 
sources, Japan, Korea, Manchuria, the Philippine Islands, and the 
Japanese and Baltic fleets (during the Russo-Japanese war). Upon a 
comparison of all these strains it was found that they could not he 
distinguished from one another either by their morphological or cultural 
properties although minor differences were shown to exiMf in their fer¬ 
mentative powers and their reaction toward immune serum. 

In my experiments 1 was not satisfied in attempting a differentiation 
of the different types of bacilli, based on the fermentation and agglutina¬ 
tion reactions alone, but in addition their bacteriolytic action toward 
immune sera was employed. 

(1) The results of the sludj indicate that the great majority of tin; 
bacilli whit'll hau* been isolated during the past few years from eases of 
acute dysentery (not due to amcvbfp) must be considered as being the 
exciting factor of the disturbance. The organisms which have come into 
my possession and which lia\e been isolated as> the cause of dysentery nm.\ 
be separated into fifteen groups which have fermentative characters dis¬ 
tinguishing them one from the other, six not fermenting, and nine 
fermenting munnite (so called lion-acid and acid bacilli.) 

(2) Tho mannite fermenting types are widely scattered o\er the world 
and certainly cause characteristic sporadic cases and epidemics of dysen¬ 
tery. The form of the disease caused hy them is often severe. On the 
other hand, the non-fermenting ones often give rise to milder cases of 
infection (as in Manchuria). 

(3) The grouping of the different organisms, according to the dif¬ 
ferences in their powers of causing fermentation, does not correspond to 
that which results from differences observed in agglutinative and bac¬ 
teriolytic action with specific immune sera. The anti-dvsenteric rabbit 

4 £040-5 
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sera, prepared with so-called con-fermenting bacilli, often agglutinate 
strains which ferment mannite in the same or in higher dilutions than 
they do other organisms of the non-fermenting type, and tiec versa. The 
same phenomena can also Iks confirmed by bacteriolytic tests, the so- 
called “cross bacteriolysis* usually taking place between bacilli termed 
both acid and non-acid, 

(4) In consideration of all the above facts it seems to me that no 
reason exists to separate the dysentery bacilli into two distinct groups, 
the acid and non-acid, as proposed by Lentz, and 1 can also see no jus¬ 
tification in designating any bacillus which causes dysentery as a “pseudo¬ 
dysentery bacillus' 1 2 3 4 5 6 7 8 9 10 according to Kruse. We are compiled to consider 
the fifteen types of dysentery bacilli as constituting a single group. 

Finally, I take great, pleasure in acknowledging my indebtedness to 
Professor Kitasato, director of the Government Institute for Infectious 
Diseases in Tokyo, for many suggestions and kindnesses; I am also under 
obligations to I)r. Phiga for important suggestions and kind assistance. 
1 desire also to express my obligations to Dr. Strong, director of the 
Biological Laboratory, Huronu of Science, Manila; Dr. Momosc and 
Dr. llirano, naval fleet surgiwis of the Imperial Japanese Navy, and 
I)r. Ilata and Dr. Osliida, military lieutenant surgeons of the Imperial 
Japanese Army for courtesies shown by them in sending me materials 
for this study. M\ thanks are also due to Dr. Ifidaka for assistance in 
my experiment. 
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A LIST OF PHILIPPINh CUL1CID/K WITH DESCRIPTIONS 
OF SOME NEW SPECIES. 


By C|I\1U.K.H S. Banks. 

(From the entomological section, Biological Laboiatoiy, Bureau of Science.) 


The mosquito problem m it^ relation to Iniinnn pathology has assumed 
such gigantic proportions in nil purls of the world during the past devade. 
ami species and genera have been found in such large numbers, especially 
throughout tropical regions that little wonder attaches to the disco\ery 
of a v<»ry great number of species within a comparatively brief period in 
the Philippines. Osten-Sacken. in Ins “Diptera from Ihe Philippine 
Islands, brought home by Dr. Dari Semper/* 1 gi\es: 

Culea'j several species, damaged 

Mvgarhina , nut* male; determined by Wulkci a* M. immiscricurs Wk . although 
ubdoineii and legs do not agiee with lu* descuption. It iua) be arnbotnatsi* Pol . 
although the ugicement is not perfect 

Padre Casio Klera* gnes in addition Culcx pipiens Linn., as occurring 
in all parts of the Archipelago and t'arvihra manillirnsis Sehiner/ so that 
up to the year Ihilfi the knowledge of just what spines of ('nliciila occur 
m the Islands was, to say the least, \er\ indefinite. 

The work of tin* surgeons of the United Slate* Army in various parts 
of this region brought under their observation many forms with which 
they were not familiar, and naturalh they were led to send them to 
persons whose knowledge of the group would enable them to identify the 
species found mid gi\c the physicians working hero some idea as to the 
possible prevalence of pathophnrie forms. Among those who have done 
most in the matter of identification of material are Professor V. V. 
Theobald, Lieutenant-Colonel George M. Giles. 1. M. S. (retired), and 
Miss Clara S. Ludlow, the latter of the laboratory of the Snrgeon-Uen- 
oraPs Oilioe, United States Army, at Washington. Tlie\ ha\e also de- 
senbed many new species from the Philippines, and it is therefore hut 
natural that in compiling a list of this kind 1 should have* been very 
dependent upon their publications. 

1 Bert. Blit. MUsohr . (1882), 26, 96. 

* Catalogo do toda Ui Fauna Filipina (1895), 2, 490, 401. 

1 Reuus der hovara , Diptera (18681. 30, 
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In iny own work with mosquitoes f have already been able to collect 
in hitherto unexplored region* several new speeded which will be added 
to the already long list, and I fool sure that others will be discovered in the 
material now on hand. Aside from the new species and one new genus, 
forms not indicated by any of the above-mentioned workers as occurring 
in these Islands have been collected, both in Manila and in the southern 
provinces, as will lie seen by consulting the bibliography given with each 
species. No claim can be made for completeness of reference in all 
cases, but T believe that, with few exceptions, the works 1 have cited give 
original descriptions. Where such are not given it was duo to lack of 
literature, a feature not always to he avoided in the Antipodes. 

In all, 8:t species, subspecies, and varieties, including 7 as new species 
or varieties, are enumerated, embraced in HO genera m (> subfamilies. 
The Entomological 4 Collection contains probably 8 as yd unidentified 
species, so that the total number will soon he not far from 9r> per cent 
of the number of specie* found in the United States and, as very little 
work lias !>een done in higher altitudes, the number of species will, 
within the next five years, probnbh he considerably further increased. 

Au interesting and \alliable feature of the work being done on Philip¬ 
pine mosquitoes is the stud} of their life histories and habits. A great 
diversity of habits, constant for members of a given species, is to he 
found among those so far studied. 

The form described in this pajior a* Steyomyia fasewta persistans 
Banks is of very great interest. It was at. first supposed to he and 
identified as S. fascia ta Fahr., by me*, the material in each ease having 
been collected rather than renred. Later breedings developed a form e»o 
unlike the description* of 8. fascia ta Fabr., that doubt arose as to the 
previously identified specimen* being S. fasciola Fabr., although Theo¬ 
bald and Ludlow had both reported S. fasciuta Fabr., from almost the 
identical regions where the aberrant form was found. Ureal care was 
exercised in mounting, and all specimens collected or bred were subjected 
to examination, so that not lo** than 2.000 have pa*s<*d beneath my lens. 
Not a single individual was found among the perfect *pcciinena, namely, 
those in which the mesnihorax wa* not in the least denuded, which did 
not display ornamentation quite different from the descriptions of 
S. fasciaia Fabr. Unfortunately,'it lias not l#een possible for me to exam¬ 
ine m recent years a specimen of the true S. fasdata Fabr., so that I have 
been obliged to depend upon the very careful descriptions given by Theo¬ 
bald. Because of the character of his descriptions I foe! all the more as¬ 
sured in taking the stand that the form found here, while closely approach¬ 
ing the type, differs from it sufficiently io be considered a subspecies, the 
constancy of ornamentation in the Philippine form being also a feature 
in favor of separating it as distinct. Tf this subspecies proves to be 
distinct from 8. fasciata Fabr., and provided that A fasciola Fabr., can 
not be demonstrated a* being in tho Islands, the iiu)>ortance of its 



11. MyzoBHYNOJiUft ha&ribobibis Van der Wulp—Continued. 

Myzorhynohus Imrbirofllris V. d. W., Theobald, Ibid. (1903), 3, 86. 

--- - — Ludl., Can. Hint. (1905), 37, 135. 

Pampamja, Camp Stolnenberg, Angel ch, P. 1. (E. R. Whitmore) ; Rizal, 
Manila waterworks Camp 320, P. I. (5205 Banka, Sohultee) • Manila, 
P. I. (5762 Banka) ; Ft. McKinley, P. I. (5783 C. F. Crmg). 

12. MYZOHHINCHUtt PBEUDOUABBijROHTBis Ludl., J. N. V. But. Boc. (1902). 10, 127. 

-- - Throb., Oen. In(Juke. (1905), 10. 

- -- - . . ~ _ _ Can. Ent. (1905), 37, 135. 

Pajmpanga, (‘amp St-otsenborg, Angeles, P. J. (E R. Whitmore). 

13. MVZOBUYNCHVH S1NKNM18 Wied, 

\nopheles sinensis Wied., Anwarcurop. Zueifl. Ins. (1828), 647. 

- Tlicob., Mono. Culic. ( 1901), 1, 137, PI. XXXVAl, 
fig. 140, & Pi. A. 

(Sib*, ffandb. of Gnats (1902), 305. 

M>yoi iiyiu’hiiH sinensis Wied., Theob., Mono. Cuhe. (1903), 3, 89. 

Giles, J. Ttop Med. (1904), 7, 365. 

- Tlieob., den In s, Cuhe. (1905), 10 

Pampanoa. ( amp Stol sen berg, Angelos, P. 1. {E. R. Whitmore). 

14. Myzohiiyncik ft vam h alkei. 

Anopheles van Us Walker, J. I*roc. Linn. Hoc. Land. (1860), 4, 91. 
Anopheles Hindis is annulans Theobald, Mono. Cuhc. (1901), 1, 142. 
Myrorhjnchns sinensis annularis Theobald, Ibid (1903), 3, 90. 

___ Gen Ins.. Cube. (1890). 10. 

pANUAStNA.N, Camp Gregg, jtayainbang. P. 1 ( W. 1*. Chamber lam) . 

Manila, V. I. (3723, 3800 R. C. MoOugot) (4553 P (J. Woollty). 

NYSSORHYNCHUS TUonohaid (10). 

15. NissoBilYNcm ft H'UOINOSUS Giles 

Anopheles fuliginosuo Giles. Unndb. of Gnats (1900), 1st ed , 160. 

_ _ jnim*“ii Lislon, Ind Med. Gas. (1901), 441. 

leueopus TlOmiz, /iwxA/oi Borae (1901), 5, 37 
. fuliginosus Giles Theob., Mono. Cube (1901), 1, 132, PI. 1, 
fig 3. 

JJandb of Gnats (1902), 21 ed.. 298. 
N>sM>ih>iichus lulignuisub Giles, Theob, Mono. Cuhc (1903), 3, 93. 

_ Ludl., Can. Ent. (1905), 37, 135 

Panuahlnan, Ha>anjbttug, P 1. (IF. P. Chamberlain). 

16 Ny8souijyjvcht 8 rinnmiNi* NfiiH Ludl 

Anopheles philippiuensis Ludl, ./ Am. Med. Assn. (1902), 39, 426. 

. J. N. V. Ent. Soc. (1902), 10, 128. 
ssui h) iiehus philippinensis Ludl, Theob., Gen. Ina , Cube. (1905), 10. 
Abba, San Jos<*, P. L 

CELL1A Theobald. 

17. Ckuja Kochii lXJnitz. 

Anopheles koeliii DOnit/., Inschten Borae (1901), 5, 18. 

.... Theob., Gen. Ina., Culic. (1905), 11. 

Federated Malay Mates, Sumatra, Java, Philippines. 
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II. MEGARniNINvE Throiiau>. 

MEGARH1NU8 Bobineau-Peuvoidy (J). 

18. Mhga*htnus amhoinenrib Doleflcb., Nat. Tifdsek. Ned. Indie (1804), 14, 381. 

Ostcn-Sacken, Berhner tint. Ztsohr. ( 1882), 
26, 90. 

- - - - El era, Cat. dc toda la Fauna Ftltp. (1896), 

2, 490. 

Oiles, Ifandb. of Gnats [ 1902), 270. 
Theob, Gen. Ins.. Culie. (1905). 13. 

Oaten-Suckeii bays that M. immtsericors may bo M. amboincnsis and 
Padre El era gives it na distinct. 

19. Mpgaruikhs UWALDU Ludl„ Can. tint. (1904). 36, 233. 

Opiuauas 1 si AM), Salog. P. 1. (7/. /. Le Wald) 


III. TOXOimYNCIIITlN.E Theobalb. 

TOXORHYNCHITE8 Theobald (Ik 

20. ToxoKllVNCTmi s iMMistKiants Walk 

Megaihimis iitiiniseneoiH Walk */ Ptoe f,uut. Noe Land. (I860), 4, 01. 
irgiun Thuuites, hh m (IsiUi, 8, 102. 

— sublifoi Dolt"*ebiill. \ at 7 nrb'ehr Ned Ind (1804), 14, 382. 

Meg u limn limniseiiiois Whlkei, Pim Lmu Noe. Land. (1805), 9, 7. 
Megaihiiiu»> inunisei worn nr amlximoiisis, Pol, Onten Sacken, Berl. tint. 

Ztseln. (1882), 26, 00. 

Mogaihina iimuiboi icoi m Walk, kloiu. Cat d< toda la Fauna Ftltp 

(J805), 2, 400. 

Wog.iilmins iinmiHci ii><H6 Walk., I'lienli., Mono Cut or. (1901), 1, 225. 

_gilesi! Tliw»b„ Jd< nt, ( 1901 >, 227. 

i minium hois in MiithouieiihUs l)ul., (liles, blandh. of Gnat* 

(1902), 278. 

( eylon, India, Mahi\ Peninsula. and Kant Indies. 

Oaten Saokon muj* “om* £ determined 1>) W r alker ns M. tinmuierioora 
Walk., although abdomen hikI leg> do not agree with bin description. It 
may 1>e amhmnenst^ 1 >ol , although the agreement m not pel feet.” Padre 
Klein copies the 1\u» »|ieeiert mentioned by Oaten Soeken aa each being 
found in the Philippines. 

WORCESTER!A Banks (2). 

21. WowfcH'i kria grata Banks, Phil Journ. Net. (1900), 1, 780. 

Negros ()«.viiie*»tai., Bago, P. I. lfaetendn “ I.*n1i»tanft, ,, Mailum (6071 
Banks) ; (Tm.% (’elm, P. I. (5720 Mtdugor). 
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HULECOCTOMYIA Theobald (12), 

42. HtJLKCOKTOMTIA l*fiKI!'UOTAKN'XATA Giles. 

Stegomyia pseudotaeniata Giles, The Untom. (1001), 102. ’ 

- — --Thoob., Mono . Cnlio. (1901), 1, 312, 

OK- 312, 

- . - Handb. of Gnats (1002), 379. 

-- . Theob., Gen. Ins., CuUc. (1005), 20. 

India; Kizal, Manila waterworks, Goige Camp, P, L (5500 Bank* r). 
This is tho first record of this species as from the Philippine Islands. 
1 bred the specimens under conditions similar to those mentioned by 
Giles. It was common in January at the locality cited. 

GRABHAMIA Theobald (21). 

43. Geabjiajua mpkncf.uii Theob. 

Culex spencerii Theob., Mono. Culic. (1001), 2, 00. 

___Giles, Handb of Gnats (1002), 431. 

(Jrnbhamia spenceni Theob., Mono. Cube. (1003), 3, 250. 

- - (ten. 7»w., Culu\ (1005). 

Panada, Idaho- Pnu iitim. Inland*. 

Thi" is evidently quoted a*» fiom the Philippines in error in ‘•Genera 
Inferior urn 

CULEX Linnaeus (21 1 . 

44. CULEX ANNULIFERLH Ludlow. 

anmilifera Ludlow, J . JV. 1. tint. Hoc. (1003), 2, 111 
unnulifeius Ludlow, (Jon. Knt (1004). 36, 72. 
anmilifera Ludlow, Ibid. (1904;, 36, 200. 

Paxgasinan, Camp Gregg, Buyumbang. P. I (IV. P Chamhcrtmn\ 

45. Culex coNCGiou Deav oidy, At cm. dt la Hoc. d'Hixt. but. de Pans (1825), 4, 

405. 

Theob., Mono. Vulw. (1001), 2, 107, PI. XXVJil, 
figs. 100, 110 

_Giles, ,/. Tiop. Med. (1004), 7, 308. 

_.__ Theob., Gen. Ins., ('uho. (1005), 20 

Paupanga, Camp Htotaenbcrg, Angeles, P. I. it!. K. Whitmore). 
Theobald states that the genus relation of this species is still uncertain. 

46. Culex b atigans Wiedmaim, Aussereurop. Ins. (1828), 10 

Culex aestuans Wied., Ibid. (1828). 

- purgens Wied., Ibid. (1828), 0. 

palHpcs Meigen, Hif*t tteschr., Huffl). (1838). 

-anxifei Coquerel (Bigot), Ann . Bov. Knl. hr. (1850)* 112. 

lleteronychu dolosa Arribalzaga, Dipt. Arprnt. (1806), 66. 

Culex maeleayi Skuse, Proc. Linn , Hoc. A\ 8. Wahw (1H96), 1745. 

Culex skusei (tiles, ltandb. of Gnats (1000), 202 
- - Theob., Afcmo. Cvhc. (1901). 

-Giles, ltandb. of Gnats (1902), 438 

_ Theob., Mono Cntic. (1903), 3 r 225. 

-Theob., Gen. Ins., Cult*. (1003). 28. 



TAENIORH YNCHUS Arrilialzngu (25). 


60. Takniobhtncihts ahgenteuh Ludlow, Van. Knl . (1905), 37, OH. 

Pampanoa, (’amp Ntotsenlierg, Angeles, P. I. ( hi. R. Whitmore) 

01 . Taeniobiitnchuh linkatofrnnih Ludlow, Can. Knt. (1005), 37, 133. 
Pangahwan, Bttyarribang, 1*. 1. (IV. P. Chamberlain). 

62. TAENlOJiHYNCHTH WHiTMORKT Oilrs, J. Trap. Mat. (1004), 7, 367. 

Pampanoa, ('amp Ktotsenlicrg, Angeles, P. I. (hi. R. Whitmore). 

MAN80NIA Blanchard (26). 

63. Manhoma ANNT’LIFERA Theobald. 

PanopliteH annul ifera Theub.. Mono. Vatic. (1901), 2, IH3, PI. XXX, 
6 ) 7 . 120. text 6 ) 7 . 224. 

-(lilt**, Hundb. of (hints (1902), 356. 

Mansonia anmilifern Ludlow. Van. Knt. (1904), 36, 299; (1905), 37, 734. 
Gen. lns. % Culic. (1903), 32. 

India, (Vylon, Federated Millay States; Panoasinax. Bavambang, P. I. 
(IV. P. Chamberlain) ; Pampanoa, ( amp Ntotsenberg. Angeles, P. J. 
(/.’. R. Whitmore) ; Manila, P. f. (2716, 4214, 6734 Ranks) (4114 G. h. 
Aranda). 

64. Mansonia annvlipkn Walker. 

Culex aimiilipes Walker. Ptoc. Lilia, fioc. Loud. (1857), 1, 5. 
dive* Schiner, Reise tier Nor at a, IHptcra (1808), 31. 

.-nero Dolesrhnll, Xat. Tijdsvh. Ned. Ind . (1864), 14, 383. 

annulipes Wulkei Theob., Mono. Culic. (1901), 2, 185, tig. 119; 
(1903), 3, >75, PI. XXX. 

Theob., Urn Ins., Culic . (1905), 32. 

Straits Settlements, Java; Mimmiko, Uio Baeo, P. I. (3289 R. V . Mr- 
(iretjor). 

65. MannuMA i .Mi 1 ohm is Theobald. 

PanopliteH unifuuniH Theub.. Mono. Culic. (1901), 2, 180, PL XXX, 
tig. 118. 

MaiiMonia africanus Theob., Mono. Culic. (1901), 2, 187. 

niintrnliensis Theob. (riles. Jlandh. of Gnats 1902), 2d ed.. 
335 ( Ms.). 

PanopliteH uniformis Theob.. (riles, Hundb. of Gnats (1902), 258. 
MaiiHotiiu tmifoimis Theob., Ludlow, Can. Knt. (1905), 37, 134. 

India, (Vylon, Federated Malay Stutes. «s*ntral and western Africa; 
Pangakinan. Bayambung, P. 1. (VV. P. Ckambtrlain ) ; Manila. Til'/ at., 
FT. McKinley (3207 Rank*. Nchullgr) (5751 Mrs. \\. R. Hanks) ( 5770, 
5781 V. F. Cratti) (5842 0. L. iiancta). 

This i« the most abundant of the Mannonuv, lieing \ery tiouhle*ome at 
tunes in Ft. McKinley and Manila. 

FINLAYA Theobald (29). 

00. Finlay* aranetana Hank*, up. urn., Phil. Juinn. Sei. (1906), 1, 1001. 

XfitiJtos Oiviolntal, Bago, P. I., Hacienda “ l-ouisinnn,” Mnilnni (0060, 
6085 Hanks) ; Manila, P. I. (5772 Hanks). 
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07. Finlaya flavipennih Giles, Trap, Med. (1004), 7, 300. 

Pampanua, Camp Stotsenberg, Angela, P. I. (E. JL Whitmore). 

08. Fin lata melanoptera Giles, </. Trop. Mod. (1904), 7, 307. 

Pamfanga, Gamp Htotmsnborg, Angelen, P. 1. (IS. R. Whitmore). 

09. Finlaya pot cilia Theobald, Mono. Cutio. (1903), 3, 303. 

_ _ _ Giles, J . Trap. Med. ( 1904), 7, 300. 

. Gen. Ins., CuUe. (1905), 33. 

Quoted in error rb E. poiatia Theob., Giles , Trap. Med. (1904), 
7, 360. 

Pampanoa, Camp Stotscnborg, Angeles, P, 1. {E. R. Whitmore) ; Ne¬ 
gros Occidental. Bago, P. I., and Mailum at Hacienda “ Louisiana " 
(6008 Banks). 

ANISOCHELEOMYIA Ludlow ilneerta sedis). 

70. Anirocheleomyia ? albitabsih Ludlow, Can. Ent. (1905), 37, 131. 

Pampanga, Camp Stotsenberg, Angeles, V. I. (E. It. Whitmore) . 

POPE A Ludlow ( Ineerta sedis). 

71. Popka lctka Ludlow, Can. Ent. (1905), 37, 90. 

Pam pang A, (’amp Ntotsenberg. Angelo*. P. I. (E. R. Whitmore) . 

REEDOMYIA Ludlow (Ineerta sedis). 

72. Hkedovtia pampangexbjh Ludlow, (’an Ent. (1905), 37, 94. 

Pampanga, Angeles, P. !. (E. It. Whitmore). 

VI. AEDEOMYTNJE Theobald. 

(Acdincr Blanchard.) 

AEDEOMYIA Theobdld (2). 

73. Akdeomyia hqvammipknna Arrihalzaga. 

Aedea Hquiuumipemiis Arrili.. El Wat. Arp. (1878), 1, 151, 3. 

squamniipenna Arrib., Dipt. Arg. (1 KOI), 02. 

Aedeomyia squuiumipenna Arrib., Theob., Mtmo. (Julie. (1901), 2, 210; 

(1903), 3, 307. 

Hquaimnjpemiia Giles, Bantlb. of (Inats (J902), <179. 

__ squamniipenna Arrib,, Theob., (Jen. Ins., Cnlir. (1905), 35, 
South America, West Indies, ('ey Ion, India, Federated Malay States, 
Sudan; Philippines Manila, T. I. (4404, 5758 Banks) (4001 Bohnltae) 
(5208 r. a. Woolley). 

Found in numbers at Manila. 

URANOTAENIA Arriba Izagn (4). 

74. Uranotaenia cakki'Leot'kpiiala later AT.i r Ludlow, Can. Ent. (1905), 37, 385. 

Mindanao, Cotakato, P. 1. (E. B. Vedd#r). 

75. Uranotaenia falctpea Banks, sp. nov., I*hif. Jottm. 8ei, (1900), 1, 1004. 

Kizal, waterworks. Camp 320, Manila, P. 1. (5210 Banks, Rchuttze). 

70. Uranotaenia nitidoventer Giles, J. Trap. Med. (1904), 7, 368. 

Paupanga, Camp Rtotsenberg, Angeles, P. I. (E. R. Whitmore). 
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at apex of second segment; fourth and fifth if divided into three equal 
areas would he creum-Bcaled in the first or basal and third or apical areas 
and black-brown-sealed in the second. The apical would be very slightly 
longer, owing to the tuft of cream scab* at tip. Proboscis uniformly 
durk-brown-scalod, the tip being scaleless, lighter brown, and bristled. 

Prothoracie lobes dark-brown, clothed with narrow scales and bristles; 
mesothorax with broad, grey, median area, bordered by brown and with 
sparse, golden, curved, hair-like scales; a very much elongated narrow, 
dark V-mark extends from the prothoracic lobes across grey median area, 
meeting the apex of an acute triangular brown spot at posterior margin; 
scutelhim simple and sparsely covered with golden hair-seales; metanotuin 
nude, brown; luilteres ocher, dark-knobbed. 

Logs quite uniform brown; femora lighter hasally; tibia' somewhat 
swollen apieally and truncated; metatarsi and tarsi dark-brow n; in some 
Jights the last tarsi of posterior legs appear light-brown and the bases of 
all tarsal segments are lighter. 

Abdomen a uniform dark-brown, with golden hair wales; the basal 
ventral segments slightly lighter. 

Wings cream, spotted with brown as follows: Four prominent large 
brown spots on costa, beside small basal and ! at extreme apex 
on curve of wing. The -I large ones arc: First 14 times its own 
length from base of wing and oceupving costa, suheosta. ami Vein 1 
equally; second, which is largest, ] its own length from first and occupy¬ 
ing eosta and suheosta equalU, but cm Vein 1 its second quarter is cream, 
much as in 31. ludlowii Tbcob.; third spot its ow-n length from second 
and occupying costa and Vein T equallv; fourth its own length from 
third and occupying costa and Vein The extreme apical tiny spot 
referred to above is .*> times its own length from costal s|H»t 4, lying 
between forks of first subnmrginal cell. Vein IT witli brown on each 
side of cross vein, its anterior fork w'ith *2 spots lving below' costal 
spots 3 and 4, respectively; its posterior fork all brown except extreme* 
base and apex: Vein III with brown spot near base and very tiny spot 
near apex; Vein TV brown from opposite costal spot 1 to near mid 
cross vein, then cream, then its entire stem brown with base of forking 
cream; its anterior fork all brown exeept slight cream at base and apex; 
its posterior folk with long brown spot in middle; Vein V with small 
brown spot near base and at its forking; its anterior fork with 
long, brow r n spots, the middle one longest; posterior fork cream on basal, 
brown on apical half, except cream spot at junction with margin. Vein 
VI with basal half, cream except a small spot at its middle; apical half 
brown, not reaching margin. Marginal fringe brown-slate* with slight 
cream near base and cream interruptions at forks of Veins IV and V 
and at ajwx of Vein III. 

<1 of this species unknown. 

Mindouo, Rio Baco, Chicago, P. I. (H. C. McQreyor, Coll.) 





Time of rapture, 7 May, 1905, in early morning, Hu* majority of the 
specimens, all of which are female**, being gorged with blood. 

Type No. 9290 in Entomological (Collection, Bureau of Science, 
Manila, 1\ I. 

This mosquito bears a strong superficial resemblance to M . ludlowii 
Tlieob., except that it is very much smaller and there is a very decide! 
difference in the spotting of the wings. 

The species is uamod from a tribe of semi-civilized peoples inhabiting 
the interior of Mindoro and known as the Mangynnes. 

PYRETOPHORU8 FREER/C, up. nov. 

Small, dark-grey, with light-grey, lanceolate thoracic scales, and golden, 
hair-like abdominal scales; fore and mid legs with banded tarsi; posterior 
tarsi snow-white; palpi dark-brown, white tipj>ed and narrowly white 
banded before apex; u few white lmirs at middle of palpi; frontal tuft 
white and nearly as long as head; antenna* pale-brown, with'white hairs. 

?, length 9.25 millimeters; length of wing 2.75 millimeters; length of 
proboscis 1.5 millimeters; dark-grey; head with posterior black and 
anterior white, upright, forked scales; several incurving, black bristles 
posterior to eyes on sides of head; frontal tuft of pure-white, recurved 
bristles, nearly as long as bead ; eves black; antenna* pale-brow n w ith 
whorls of snow-white bristles and line, silvery pubescence; palpi equal 
in length to proboscis, densely black scaled, those basally being semi-erect ; 
a small tuft of 9 or t silvery scales at middle dorsally; apex broadly 
silver-lipped with few scattered brown scales; a narrow, silver band 
Indore apex, separated from apical white by a broad black area equal in 
length to white apex ; proboscis entirely dark-brown, tippl'd W'ith golden 
scales at apex*. 

Prothorneic lolies dark-grey with few, white, fiat scales; lucsonotuin 
dark-grey with indistinct, longitudinal, darker areas; median region 
clothed with very pale-golden, bluntly lanceolate, flat scales; external to 
this region the notion is comparatively Imre; plurte sparsely white-scaled; 
metanolum dark-brown, nude; seutelltini with white scales on all lobes. 

Alwlomen dark-brown-grey, clothed witli pale-golden hair-like scales 
more abundant toward posterior extremity; lamella* with dark-brown, 
flat, somewhat truncated scales and a few, long, golden bristles; under 
surface sparsely clad with white hairs. 

Halteres white, black-knobbed. 

Legs pale to dark, golden-brown, banded and white-tipped: anterior 
femora, dark basally, much lighter upically, with a dark spot before kuee; 
mid femora light basally, dark npically with an external white spot before 
knee; and an internal, longitudinal, pale line: posterior femora uni¬ 
formly dark-brown above and externally, lighter brown-golden inter¬ 
nally and basally ; all tibia* uniformly dark-brown above, the mid and 
posterior ones having an external, paler, longitudinal line for their entire 
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length; the posterior tibiae swollen apical !y and whi to-tipped; all meta¬ 
tarsi uniformly dark-brown, on the anterior and mid, hroadly on the 
posterior narrowly white at apex; anterior and mid tarsi very dark- 
brown, the first and second segments, only, white tipjxsd; posterior tarsi 
snow-white except basal half of first segment which is dark-brown. 

Wings yellow and brown spotted as follows; Costa with 7 dark-brown 
spots, the basal being the shortest, the second, third and fourth succes¬ 
sively longer, the fifth twice length of fourth, from which it is removed 
In a yellow urea equal in length to second dark spot; sixth slightly 
shorter than fifth from which it is separated l>v a distance equal to that 
betwwn fourth ami fifth; seventh equal in length to fourth and separated 
from sixth by its own length. Sulx'osta with spots similar to 4 ami 5 
of costa, except that tin* one below r 5 lias some yellow scales at its begin¬ 
ning; Vein 1 with spot under 1 of costa, 3 spots under 5, a small, one 
at beginning a large one in middle ami a very small one at end, similar 
to those of Myzotnyia Ivdfowii Tbeob., in position; a spot under 9 and 
7 of the eohta; Vein 11 with 3 dark spots on stem* one before and two 
after ^upcniuuu*rary, a basal and an apical dark spot on its anterior 
and a basal, a median and an apical spot on its posterior fork; Vein 
111 with a dark spot on each side of mid cross vein and one apieallv, 
the portion before mid cross vein, dark waled, tins stein of its forks 
being yellow' basally. the remainder being dark to fork, its anterior and 
posterior forks each w f ith 2 darks spots; Vein V with a yellow spot at 
extreme base, then with a dark spot of same length followed by yellow' 
to apex of posterior fork which is dark, its anterior fork having 3 dark 
spots, two sub-basal and the other apical: Vein VI with 3 dark spots, 
one sub-basal, a faint one medial and one apical. Cilia, beginning at apex 
of wings, alternately yellow and brown turning to grey-brown or nearly 
white near base. 

Mid cross vein slightly more than its own length from supernumerary, 
the posterior eross vein slightly more remote from in id cross vein. 

The unsealed portions of wing membrane have a golden sheen which 
is quite noticeable. 

d unknown. 

Manila, J\ 1. {Hanks, collector). 

Time of capture 23 October 1906. 

Type ?, No. 5975 in Entomological Collection, Bureau of Science, 
Manila. V. 1. 

This striking Kpeen*s is at once distinguishable by its snow-white hind 
tarsi, its frontal tuft and thoracic scales, from any other AnopheliniP in 
the vicinity of Manila. 

It is dedicated to Mrs. Haul (\ Freer through whom I was led to 
discover the first specimen of this speeies seen. This specimen escaped, 
hut the second one, from which this description is made, was caught in 
my house at the light. The type lacks the mid left leg. 
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WIMXSAl. 

8TEQOMYIA AUR08TRIATA, nov. 

Head with black-brown and white scales, thorax brown with golden 
stripes, abdomen dark-brown, light, almost white ventrally; legs dark- 
brown except femora which are pale. 

?, length 5 millimeters; length of wings 3.5 millimeters; length of 
proboscis 8.5 millimeters: head covered with broad, flat scales, nearly 
white, pale-vellow around eyes and broadly in the median and occipital 
regions; a broad, black patch on either side giving appearance* of eyes 
when viewed from above; a few* seatteml, upright, dull-grey, forked 
scales above nape; lateral curved bristles project forward over eves ; cheeks 
and under cephalic surface pale-yellow; antenna* brown, tirst segment 
paler, clothed on internal surface with patch of white scales as is also 
second segment very slightly; dypens well developed, having a slight 
median depression, bare, but with slight pruinescense; palpi short, not 
A length of proboscis, 5-jointed, the ultimate being extremely minute 
and globose; proboscis dark-brown, slightly swollen at apex which is 
lighter red-brown. 

Prothoracic lolies large, covered with a patch of golden, flat scales and 
a bunch of rather stout bristles; in<*Hothomx with dark-seal-brown, narrow 
scales and adorned as follows: A very narrow, golden median line, scarcely 
perceptible anteriorly, extending from anterior to posterior margin 
where it dilates to cover the area of the 1 usual bare spot; external to this 
a broad, golden band, curving outward on each side of the anterior half 
and slightly inward on the posterior half of the dorsal area, the two 
being parallel posteriorly, and suggesting the lyre-figure of S. fa&ciaia 
Fabr. External to these lines and anterior to base of wing a faintly 
suggested, longitudinal stripe of golden scales. Plura* anil coxa* with 
numerous patches of broad, dirty-white scales. Hid loin* of scutellum 
with median patch of flat, yellow-white scales bordered by dark-brown 
ones and with 4 large bristles; lateral lobes w f ith few mixed yellow, 
white* and brown scales and II large bristles emit; metanotuui bare, dark- 
brown; halteres pale-yellow with dark-brown knobs. 

Abdomen above, \ery dark seal-brown, black in certain lights; posterior 
margins of segments with golden bristles; bases of fifth and sixth with 
narrow white bands, while all segments except last show triangular white 
patches laterally at their bases; venter white-scaled, except last two seg¬ 
ments, which are black or dark-brown. 

[jogs mostly dark-brown; anterior femora brown internally except near 
base which is cream-white internally and externally, with a fine, (Team- 
white line extending to knee-joint; mid femora similarly marked except 
for pale area externally at base and Inning fine, eroam-whitc line inter¬ 
nally; knees white, posterior femora all cream-white except a longitu- 
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TIk* size in both <S and 9 is extremely variable, s{>eciinem> of the former 
measuring from #.5-6 millimeters and of the latter 4-C millimeters. 
Wing length <? 1.75-9.25 millimeters; 9 2-2.75 millimeters. 

Manila, Nechos Occidental, Iloilo, I’. 1. (Banks, Ooll.). 

Time of flight: This mosquito has been captured in Manila during 
every month of the vear. 

V %■ 

Types of d and 9 No. /57<3 in Entomological Collection, Bureau of 
Science, Manila, P. 1. 

This mosquito is the most annoying form found in the Islands and like 
its congener, S.fasciaitt Fabr., is extremely persistent in its attacks, return¬ 
ing repeatedly however many times it may lie repulsed. t T pon alighting 
it walks around to find a suitable place to bite, its favorite points of attack 
being the hack of the neck, the ankles, amt the hack of the hands when 
one is holding a hook, it will in no ease alight upon white articles 
except sueh as one may be wearing, such as white socks or white clothes 
that have been rocenth ronu>\<*d from the person. Its time of attack is 
from 3 to X p. m. and just as night falls, when I In* daylight is too dim for 
reading, It appears also to lx* a forerunner of a storm, as it usually 
attacks one with great energy just before signs of a shower appear. This 
mosquito is \erv wilj, usually attacking one from behind, and when 
struck at, almost invariably dies behind one's chair to renew* the attack 
as soon as everything ap]>cars to he quiet. This is not noticeable with any 
other species of mosquito so far observed in the Philippines. 

CULEX LUTEOLATERAL1S Throb. 

rrLEX Li TEoi.ATFttALlft Throb.. Mo no. Culiv. 2, 71 and PI. XXVII, 

fig. 108. 

(Jen. Jmrcforum . Culicida ; (1805), 27. 

-_I tiles, .J. Trap. Med ( 1904). 7, .MR. 

The Philippine specimens of this mosquito differ from the type by the 
presence m the 9 of two parallel, submedian, orange-golden striae on the 
mosothorux for its entire length. In the c? those stripes are from about 
the middle to the posterior margin only. The palpi are destitute of any 
orange seales at the base. Mention should also be made of the fine, 
golden hairs interspersed among the flat scales of the dorsum of the 
abdomen and the greenish tinge of the cream-yellow basal bands. It 
could hardly be said of the Philippine specimens that the hind ungues 
are nearly straight, rather that they are straighter than in most species 
of ('ulea- and wuth the tip sharply curved. 

A notable feature of tin’s species is the difference in ap|K>a ranee of 
the <? and 9 wing-scaling. In the former the scales both median and 
lateral are certainly reduced almost to a minimum, there being never 
more than 8 on Vein VI for instance, and these lie exactly median, end 
upon end, white the same is true of Veins II, III, IV and V except that 
there are some or fi elongated lateral scales at the end of Vein III and 
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Prothoracic lobes largo, rounded, with a small, oblong patch of golden- 
vollow scales; mesothorax brown, covered with long, narrow, brown scales 
and adorned as follows: A narrow, golden median line from autorior 
margin halfway through posterior bare brown spot; external to this 
at each side on anterior half, another short golden line; externally on 
posterior half a golden loop beginning at base of bare spot running for¬ 
ward parallel with median line, curving outward and backward, thou 
parallel with itself, ending above root of wing; a patch of cream colored 
hairs anterior to root of wing and several patches on pleunr; a median 
golden patch, lateral brown patches and 4 to (5 bristles on median 
lobe of sen toll um ; a few’ long, narrow, brown scales on lateral lobes, with 
many long, brown bristles; metanotnm brown, bare; halteres pale with 
dark-brown and white scales on knobs. 

Wings with dark-purplisli-brown scales, those* of posterior fringe being 
lighter drnli-brown; two golden-brown spines spring from near base 
nf I Via /. Posterior cross vein twice its length from mid cross \ein 
which is col meal witli the supernumerary First submargmal longer and 
narrower than second poMenor, both of its veins being ulso slightly curved 
nntcriad at the middle, making tin* entire coll appear cun ad instead of 
straight as usual. 

Abdomen blue-brown above, the sixth, seventh, and eighth segments 
being fainlh marked laterally ui tins base, by a triangular while patch 
and the posterior margins of all segments having golden-brown hairs; 
basal central segments white, apical ones dark, mottled brown: the bases 
of the fourth to seventh with a white band and abundant golden hairs; 
ninth segment pale, brown-ocher with golden pile. 

Legs uniformly brown, except a* noted; fore and mid femora dark- 
brown externally, golden-brown internally, basal half of bind femora 
pale-brown, nearlx white, apical half dark-brown except a white, longitu¬ 
dinal dasli under knees; all tibia* dark-brown, spined; metatarsi \ory 
dark, almost blue-black, with basal, cream bands, most marked on poste¬ 
rior lejr*: first tarsals on all logs and most on posterior, bnsally cream- 
banded, second tarsal* on posterior also banded, other tarsals on all legs 
brown with faint band on second posterior. T'ngnes on fore and mid 
legs equal, unidentate; on posterior equal, simple. 

<J unknown, only two females having been captured, in act of biting. 

XEUKob Occidbntal, P. I., Volcano Canlaon, Alt. Siya-Siya, at alti¬ 
tude of ?(>0 meters. 

Time of capture, 24 dune, 190(5 (Hanks, Poll,). 

Type, 2, No. 00KB m Entomological Collection, Bureau of Science, 
Afanila. 

I dedicate this beautiful specie* to the memory of I)r. Jose, liizal y 
Mercado in recognition of his w’ork as the first Filipino scientist. 

This species is very closely related to U. japoniem Throb., from which, 
howc\er, it can easily be distinguished, by the thoracic adornment, the 



THE PHILIPPINE 


Journal of Science 


Vou I DECEMBER, 1900 No. 10 

THE PHYSIOLOGICALLY ACTIVE CONSTITUENTS OF 
CERTAIN PHILIPPINE MEDICINAL PLANTS. 


Raymond Koss Hacon\ 
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INTRODUCTION'. 

The number of native plants used for medicinal purposes by the Fili¬ 
pinos in very great. Among this multitude of remedies it is desirable to 
know which ones are really valuable and which ones are worthless, and it 
is also important to isolate and study their act ho constituents, as such 
work may reveal substances valuable in pharmacology which hitherto have 
been unknown. It is also true that many plants are found in the Philip* 
pines which are closely allied botanieally to well-known species which 
m other countries produce physiologically active substances, hut the 
natures of which arc as yet unknown to the native. 

With such a vast field to choose from, it was considered advisable to 
adopt The following plan: A preliminary examination is being made as 
rapidly as possible of such plants as are reputed by the natives to have 
medieiual value, or of such as are known to be used in other countries. 
These preliminar) experiments have included l>oth chemical and physio¬ 
logical tests. In cases where a physiologically active substance can be 
isolated in a pure condition, and especially where large yield, accessibility, 
and easy separation render feasible the acquisition of quantities of these 
active chemical compounds, it is proposed to make detailed studies. It 
is expected that these investigations will include not only chemical work 
but also thorough physiological and practical medicinal tests, when these 

seem to be warranted. 
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The identity of Or uppers ditain is very doubtful. Tgvera states that 
the dose of it is the same as that of quinine; hence it could not have 
been echitamine, the principal alkaloid of dita, as this substance in com* 
parison with quinine is exceedingly poisonous. 

As to the important medical results obtained, I was informed, by a 
European physician who was stationed in Manila at the time of Dr. 
Pina’s tests, that the testimony of cures, etc., was made in reply to a 
request for quinine from the provinces where malaria was raging in 
epidemic form. Quinine was considered too expensive, so that the rural 
inhabitants wore given ditain, while at the same time a statement as to 
its efficiency in place of quinine was made. The above statement gains 
in probability in \ tew of the physiological behavior of dita, which l have 
found to bo not at all like that of quinine. 

Later, more important researches on dita bark were made by Jobst and Hc*nc T 
and by llarnaok." Harnaek claimed that there »» but one alkaloid in dita hark, 
which alkaloid he railed ditaTu, and which is not to be confuted with the impure 
product of (iruppe. He claimed that ditaYn i« really a glueoaide becauHc, after 
boiling with hydrochloric acid, it ieduces Fehling's solution. Howe found several 
alkaloids in the bark which he »tudled, namely, ditamine, echitamine, cchitcnine, 
and oxyccliit iiminc Of these echitamine was found to be present in largest 
amounts and was the most thoroughly studied A number of salts were prepared 
and analyzed, the formula I!/) l>eing catablislicd. Harnaek • replied 

to tile work of llewe and reasserted hit* claim that there is hut one alkaloid 
in dita bark; and he maintained that his ditutu w'a» identical with the 
ditamine of Hesse, tlorup-liesane/exainined (iruppo's ditafn chemically and 
*ureceded in obtaining fiom it a small amount of a crystalline substance which 
was apparently an alkaloid, but pie amount of the latter which he isolated was 
too small to admit of any further examination. 

As the bark is quite easily accessible in the Philippines, I have 
obtained and am investigating a large quantity. It is of a yellowish- 
brown color and from 1 to 12 millimeters thick. The outer layer has 
a scaly appearance because of its longitudinal and transverse fissures 
and is not infrequently marked with small, black spots. The bark breaks 
with rather a brittle fracture and this makes it easy to jKiwdor when 
dry; it i,s odorless and of a bitter taste which varies greatly in different 
wimples. Some lots are exceedingly bitter, but with others this taste 
does not develop until the bark has been chewed for some time. The 
outer bark is always much more bitter than the inner, corky layer; 
in fact ma»> pieces of the latter arc* tasteless. The wood of the tree 
and the bark of Aoung twigs are not bitter and contain no alkaloid. 

In the air dry bark l found 15.2 per cent of moisture (determined at 
10r>‘) and 3.20, 3.14, and 2.07 per cent, respectively, of ash in three 

T Ann. Cham, {helng) (1873), 178, 40; Ibid (1880 1, 203, 144; Her. rf. chem. 
He*. (1880), 13, 1048. 

* Arch. f. Ewp. Path . u. Pharmakot. (1887), 7, 128. 

u Her. d. them. tfiw. (1878), 11, 2004. 

10 Ann. Chem . (Liebig) (1887). 178, 88. 
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Experiment A .—(iuinea pig of 210 gram*: 1 cubic centimeter of crude extract, 
containing 0.01 gram of alkaloid, injected intra peritoneal ly. After four minute* 
the animal liegina to tremble and apparently to lone control of the iuuhcIch *up- 
porting the head; after seven minutes it lieu down, unable to move, after which 
several spasmodic respiratory movements follow. Dead in ilfteen minutes. 

Experiment It. -(luiuen pig of 105 grams; 0.5 cubic «*eiitimeter of crude extract, 
containing 0.005 gram of alkaloid, given intrapentoneally; all the usual symptom* 
of a*phyxiation follow, but the animal lives for forty-eight hour*. 

The physiological tests on pure echitamine hydrochlorides which are 
reported below, show that the minimum fatal demo for a guinea pig of 
about 200 grains is ft milligrams ami that 0.01 gram kills an animal of 
this size in about sixteen minutes, the symptoms being exactly the same 
as those observed with tin* crude extract. Hence, I consider that 
Experiments A and B pro\e that practically all the physiologically active 
constituent of the hark has been extracted, and that this substance is 
the alkaloid echitamine. 

TIIK \l.h X LOUIS OirrUNKI) FltOM IHTA H\KK. 

Ditamine. — Hesse 14 has given this name to tlie alkaloid which can 
he obtained l»\ rendering the aqueous solution from the plant alkaline 
with sodium carbonate, and then shaking out with ether. The alkaloid 
is removed from the solvent hx means of dilute acetic acid, which is 
then rendered alkaline with ammonia and the resulting solution extracted 
with ether. Hesse states the yield of this alkaloid to he 0.02 to O.Of per 
cent, hut from 10 kilos of the hark lie obtained only 0.1 gram of 
ditamiue; the other nine tenths of the alkaloid he heliexes to have been 
occluded hx one of the resins. 1 haxc succeeded in obtaining only xerx 
small amounts of ditamiue, the largest yield being 0.3 gram of alkaloid 
from ft kilos of hark. I liaxe not lu*en able to separate ditamine from 
any of the resins. These facts, together xvith inv physiological experi¬ 
ments on the crude extracts from the plant, and llarnuck's repeated 
claims that the dita bark contains but one alkaloid, make it doubtful 
whether the Imrk contains the percentage of ditamiue claimed by Hesse. 

As deposited from ether, ditamiue is a varnish like substance, slightly yellow¬ 
ish in color. It is easily soluble in etliei, ben/enc, ehloiofoim, and aleohol. 
From all these solvent* it separate* m an amorphous eoiidition. It i* not very 
soluble in petroleum ether. Some ditamine xxas dissolved in a small volume of 
chloroform and to thi* three volumes of petroleum ethei was added. The ditamiue 
*ep«rates at onee in Jloeks, but i* not obtained in a crystalline form by this 
procedure. Solutions of ditamine in the solvents mentioned above were very 
slowly Allowed to evaporate for some weeks in the cold storage, but no crystal* 
were obtained. 

( Vincent rated sulphuric acid dissolves ditamine, giving a red color, which on 
wanning become* more \iulet, hut the color is not nearly as strong as in the similar 
tout with echitamine. With concentrated nitric acid a blue, then a green color is 


u Loo, eii. 
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PHYSIOLOGICAL EXPEIUMBNTS WITH ECHITAMINE IIYDUOCHLOIUDE. 

Experiment A .—Uuinca pig ol 208 gruins: 0*06 gram of pure echitamine hydro* 
chloride dissolved in i cubic centimeter of water, injected intraperitonwUly. 
In two minutes there is great uneasiness with spasmodic contractions of the 
muscles of the ears and eyelids, followed very rapidly by violent twitchiugs of 
muscles of the head, the animal apparently becoming rapidly very weak. Violent 
convulsive spasms soon follow', the marked characteristic being the difficulty in 
breathing. The linal stages show' the usual gasping for breath os in cases of 
death by asphyxia. Heath takes place in seven minutes. 

Experiment H .—(luinea pig of 320 grains received 2 cubic centimeters of a 1 
per cent solution of echitamine hydrochloride (0.02 gram) iatraperitoneally at 10 
a. in. After shaving the abdomen and preparing for ihc injection, the animal was 
icturned to its cage, and after a few minutes the respirations were counted. The 
respirations were also counted at intervals after injecting the poison. The results 
of the experiment are tabulated: 


1 Kosplm 

Time lions per Remarks. 

1 militate. 

l 


Bcfon injection „ ... i 

UH 


Alter 3 minute* ... j 

ill 

Animal quiet very sllfrht, Infrequent, M«wmndle con- 
trm tions c»f mutu 1«* of ears and oy elicit* 

After S minutes . 1 

lift 

Viter a minutes . j 

If* 

, Tw ife hi tigs aw im remting In sin ngth utid fietjuenet. 

After 1ft Minutes ... I 

08 

Switchings genemiiHHl stronger, prolonged explia* 
turn. 

After 17 minute* _j 


Animal c»ruuling unea^fh about cage. 

After is minute* . 

IS 

KeNpimtiunft shallow Urgel> abdominal. 

A tier 21 minute* _ 

80 

* (rasping expiration* followed bv prolong'd Interval 

After21 minutes . 1 


j Convulsion* for n few seconds, death 


An autopsy exposing the abdominal and thoracic cavities after apparent death 
showed irregular, spasmodic contractions of Ixith auricles and ventricles of the 
heart for over two bouts after all respiration hud ceased. Intestinal |N»ristalsiH 
was still active tot one half an hour after the cessation of respiration. 

Erperunrnt (\ Guinea pig of 230 grams: 0.0J gram of echitamine hydruchlo- 
tide in 1 cubic centimeter of water, injected intraperitoiically. In six minutes the 
animal is very weak and trembling. It crawls with difficulty uneasily around the 
euge. There soon follows the stage* of more profound intoxication characterized 
by repeated, brief, elonic spasms The breathing toward the end is very shallow 
and is almost entirely performed by the accessory (abdominal) muscles. Dead in 
eighteen minutes. 

An autopsy made immediately after apparent death shows the lungs to he 
greatly congested. The heart has dilated and show's abortive uuricular beats. 
The intestines are found still to exhibit strong peii&taltic movement*. The 
exposed heart continues to eontraet irregularly for about three hours, showing that 
this alkaloid is not a ‘’heart jwdHoti,” as has been claimed by some writers. 

Experiment />.—Guinea pig of 245 grams; 0.005 grain of pure echitamine 
hydrochloride in 1 cubic centimeter of watei injected intrajicritoncally. The 
same scuea of syniptouiH as occur in Kxjieriment J) are observed hut none of the 
stages are as violent. However, they arc much more prolonged. The animal 
continued to Is* ill for uliout torty-eight hours, but then completely recovered. 
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general weakness often accompanied by balludnation. y With medium 
doses there is recovery in twelve to twenty-four hours, but there is usually 
a loss of memory and great confusion of ideas for many days afterwards. 
It is this effect which gives rise to the use of the drug by the Chinese 
for stupefying «a victim whom they intend to rob. 

The poisoning of enemies is not a very frequent practice among the 
Filipinos, but toncological work 1ms conn* to this laboratory, during the 
prosecution of which hvosein was found in the stomach of the victim, 
it being very easily extracted because of its great solubility in ether. 
The drv leaf of the plant is smoked hv the natives to stop asthma and is 
said to he very effective in many cases. 

Datura alba contains hyoscin, liyoscvumiu, and atropine, the first 
named amounting to over PO per cent of the total alkaloids present. 
Hesse, 1 * who obtained his material from eastern sources, has made a 
detailed investigation of this plant, and as there has been so much con¬ 
troversy on the* alkaloids hvoscin and seopolin, 1 have considered it 
desirable* to make a further study of Datura alba. In the air-dried 
leaves from Philippine specimens of the plant, 1 found 0.21 per cent of 
total alkaloids, in the seedh 0.4(>f) per cent, and in the wood and rodts 
(ground up together) 0.1» per cent. ! can confirm Hesse’s statements 
as to the properties of hyoscin in every particular. 

The plant is a common weed in the Islands and might readily he used 
as a sourte of hyoscin, as two or three crops a vear could easily he 
obtained. I expect to work out a cheap method of isolating the alkaloids 
from this plant with the hope of starting a small industry. Chemical 
studies of oscine, the decomposition product from hyoscin, are also 
under vvaj. 

CAESALPINIA 8APPAN lam.* (Utjuminonea ). 

This tree is encountered from Ilritish India lo Malaya; it is also 
common and widely distributed in the Philippines. The Tagalog name 
is sibumo, or *a pariy. Siburao is chiefly used as a dyewood, it being 
known in the English markets as sappan wood, and it is very popular 
among the Filipinos for dyeing the native fabrics. A decoction of the 
wood is also used m medicine, it being administered in cases of haunor- 
rhage, especially those from the lungs, the red color probably suggesting 
its use to check bleeding. The decoction 1ms also been employed in 
eases of chronic dinrrlucu, in which instances its efficiency is probably 
due to the tannin which it contains. 

In some reference books the statement is made that sappan wood 
contains brasilin and, indeed, Bolley 20 identified this alkaloid in the 
coloring matter obtained from the wood. In view of its economic 

’Man. Vhrm. {Ltchig) (1808), 303, 14H. 

"•Sp. PI. (1753), 381 ; Baker in Hook, t FI, Brit. Ind.. 2,V>4. 

*'J. Prakl. Chrm. % 93, 351 . 
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imjiortHiice in these Inland* and because of inquiries made at thin Bureau 
and at the Bureau of Forestry, it was considered advisable to confirm 
these statements. 

Am the roots are Maid to contain the greater percentage of coloring matter, 1 kilo 
of throw were finely ground and then heated in a dosed vessel, with water, for eight 
hours. The aqueous extract was filtered from the wood and evaporated in vacuo 
to a small hulk, whereupon an aliquot portion was desiccated, giving a residue of 
2.7 per cent. The concentrated liquor was placed in the cold storage for two weeks, 
when a reddish, crystalline eruwt had l>cen deposited. This w r as dissolved in 12 per 
cent alcohol containing a little hydrochloric acid and zinc, filtered, evaporated and 
the brasilin recrvstullized from strong alcohol. 

The brasilin thus obtained was in amber-colored crystals, soluble in water, 
alcohol, and ether. With ammonia it gave an intense carmine, as it did with 
potassium or barium hydrates The solution in sodium hydrate, when decolorized 
with zinc dust, rapidly absorbed oxygen from the air and again became colored. 
With aluminum sulphate or with tcrric chloride it gave purple, black lakes. 
BrasileTn wa« obtained as a brown, crystalline powder upon oxidation with nitric 
ncid. The alkaline solution of brasilin, which had been turned ted by oxidation 
in air, was again reduced to n colorless condition by the addition of hydroxy'* 
laiuinc hydtochlnndc; on licing acidified, tin* brasilin was regenerated. Fusion 
with potassium hydrate gave a small amount of resorcin, which wn* identified 
by* color testa and by the melting point. 

These tests, together with the results of Hoi Icy V analysis, leave no 
doubt hut that the coloring matter of sap pan wood is brasilin. 

ENTAOA SCANDENS llentli.' 1 {hvpumuuutciv) ami Komk ok 
the Fish Poisons. 

k'tilarfn saindent is cosmopolitan in the Tropics of the world. It is 
widely distributed ami quite abundant in the Philippines. The Tagalog 
name is “ffof/o:" Visayan and I’ampnngnn names are haiforjo and balogo. 

wood of the \inc is cut into thin strips, which an* then beaten between 
stones in order thoroughly to disintegrate the fiber. In this condition 
yoyo is brought into the markers. It is largely used by the natives for 
washing the hair. To this end the prepared gogo is soaked over night 
in cold water: the red solution makes a very good lather which renders 
the hair very soft without making it too dry, as is usually the ease with 
soap. Tavern states that this treatment cures pityriasis, and 1 ha\e 
found this to he the general belief among Spaniards and the better class 
of natives. Then* is no question but that the jicople who wash the head 
with gugo and then apply coconut oil have \crv luxuriant hair, hut 
whether this luxuriance is due to the use of Ibis substance can not he 
stated. The natives also use gugo for treating the itch, washing the 
affected parts with the decoction and at the same time briskly rubbing 
ilium w'itli the fibers. In this way they remove the crusts that shield 
the mites. The treatment is successful in direct projiortion to the energy 
of the rubbing. The tough hark of this plant is used in Ceylon for 
cordage and fiber. 


« Benth. in Hook . Jouvn. Iiot 4, 332; Baker in Hook. f. FI. Brit. Iml., 2, 287. 
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The physiological action of tho saponins is very interesting, as all of 
those bodies are characterized by their great haemolytic power; many 
are very irritating anil many are true protoplasm poisons. The following 
represent typical eases of the action of saponin on animals: 

Rfrpfrimwt A. —Ouinca pig of 210 grams: 0.005 gram saponin in 1 ruble* 
centimeter of water injected intraperitoncully. The animal wan very uneasy soon 
after the injection. Trembling, Jobored breathing, and progressive weakness fol¬ 
low. Dead in two hours. An autopey performed immediately after death shows 
the peritonea! eavity to l>e much congested. with large amounts of a bloody, 
serous exudate present. A microscopic examination of this fluid reveals groat 
numbers of leucocytes, in clumps, the red blood corpuscle** lw*i»g dissolved and the 
serum deeply colored with htrmoglobin. In the heart's blood, the lysis was not 
so marked, but the serum was tinged witli hieuioglohin. The lungs were normal. 
The minimum fatal dose of entada saponin intraperitoneally is 0.0025 gram for 
a guinea pig of 200 grams weight, although animals often showed dangerous 
symptoms with one fifth of this dose. Injected intravenously, saponin is much 
more poisonous. 0.0002 killing a rabbit of 800 grams weight in two minutes. 
Dr. 1 furry T. Marshall, of the Biological Laboratory of this Bureau, has made fur¬ 
ther physiological studies on this sa|H*nin and Ins results are reported elsewhere 
in this numlter of the .Jocbnai,. 

FIS If POISONS ffNKli KY THE NATIVES. 

Eniatfo sratnlnts is one of the plants used in the Philippines as a fish 
poison, and it owes it« ettieaey in this direction to its saponin content. A 
saponin solution of 1 to 20,000 was prepared, and three small fish placed 
in it. The\ soon became stupefied, floating about without motion on the 
top of the water, and all died within two or three hours. Controls under 
similar conditions were not affect^!. 

Fish poisoning is much practiced bv all the wild tribe's in the Islands, 
and also to a considerable extent in the outlying districts by peoples who 
ure classed as civilized. The fish poison is usually prepared with con¬ 
siderable ceremony by the head men of a village, the various ingredients 
being pounded up together and then thrown into the aticum or |kioJ. 
The plants are often mixed with earth and rocks, the intention being to 
sink the noxious plants so that all parts of the water may he poisoned. 
Very soon, small fish begin to float on their sides on the top of the water, 
while the larger ones uioxe about slowly in a stupefied and helpless 
manner. Tho natives then rush into flu* water and kill and catch all 
they can, after which there is a great feast. Many of the ingredients 
put into the fish poison mixtures are harmless and without effect. Souk* 
of the iui]M>riaut ones which we have thus far obtained arc* cited in the 
following: 

One of tin* favorite poisons is "tuba" or "hnTi/an-tnitijun tuba'' which 
is the native name for the fruit of Croton tiyliuw Linn.*’ 1 (Euphor- 
bincea ). This well-known tree is widch distributed in the Philippines 
as a cultivated or semieultivated plant. OthoT native names for it are 

»Np. PI. (1753), 1004; Hook. f. FI. llrit. Inch. 5, 3»3. 
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being obtained. This liquid haw a very astringent taste and is acid, 10 cubic cen¬ 
timeters requiring 6.22 cubic centimeters of ^ sodium hydrate for neutralisation. 

The following experiments show its physiological behavior: 

Experiment A .—Guinea pig of 210 grams: 1 cubic centimeter of expressed 
juice of the berries given uitraperitoueaily. Uneasiness and weakness almost 
immediately follow; the animal is dead on the next morning. An autopsy showed 
very pronounced local irritation in the abdominal cavit.v, also a bloody serum; 
the lungs and heart are congested. 

Experiment B.~~ One cubic centimeter of expressed juice is rubbed on tbe shaved 
skin of a guinea pig. Evidences of considerable uneasiness appear soon afterwards. 
The next day a rash has beeome evident and the skin is dark and like a very 
brittle, rough leather. 

A peculiar acid is present in the Diottpyros fruits, which seems to 
belong to the tannic 1 acid series, and to which l provisionally assigu the 
irritating properties of the plant. With ferric chloride it gives a 
greenish-blac k precipitate and it is precipitated from strong solutions hy 
dilute 1 hydrochloric or sulphuric acid. Lime water throws down a 
greenish-black calcium salt. Gelatine forms a leather-like mass and 
albumin gives a precipitate. Lead acetate piccipitatcs it to a slight 
extent, basic lead acetate completely. An alcoholic solution of thymol, 
followed hv concentrated sulphuric acid which is run under the solution, 
gives a rose colored ring, or with the same acid added directly to the 
mixture, a turbid, rose-colored solution. The rigid proof that this tannic 
acid is the active principle of the plant will have to he brought later as 
much more work on it is necessary. It may be remarked that the extract 
of these berries alone makes a very fair ink, in which respect it might be 
compared to t'oriaria ihyifnia , the ink plant of New Granada and New 
Zealand. 


TIN08P0RA CRI8PA Mien/* ( Metnttpetmaeur ). 

This plant is widely distributed in Rritish India and Malaya. The 
Tagalog name is “ maenbuhay This word means literally “you may 
live/’ and it expresses the very general belief in the marvelous medicinal 
virtues of this plant In the Philippines it is considered to he a panacea 
to be applied to all bodily afflictions. 

The stem is the part employed in medicine, although in India, where 
the plant also has a great reputation, the leaves and roots are also used. 
The plant is officinal in the Pluirmacopmia of India. It has been recom¬ 
mended by various physicians as a febrifuge and also for gout, for second¬ 
ary syphilis, as a powerful emetic for snake bite, leprosy, chronic 
rheumatism, dyspepsia, and as a cure for insanity, while a necklace made 
of small pieces of the stem is worn as a remedy for jaundice. The above 
gives some idea of the wide range of diseases which tnacabvhay is 
supposed to cure. Kuropean physicians in the Philippines state that 

"Xkuitrib. 3, 34; Hook t. c*t Thoms, in Hook. f. FI Bril. Ind., 1, 00. 
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The hard, sm<K>th-coatefl #eeds are exceedingly common in the Inlands, 
the native boys using them iu a game similar to marbles. They arc 
purchasable at all the shops and are quite cheap, the price being 10 
cents, United States currency, per pound, and all Hasses of natives 
consider them to be a good medicine for “stomach troubles.” An adult 
will cat from ten to twelve nuts, and if then' is no relief in an hour or 
two the dose is repeated, and the dosage for youths and infants is in 
proportion. Nausea and symptoms of i»oisoning are said to be produced 
when too many arc taken. The kernels are also supposed to be very 
efficacious as an antipcriodic and tonic; in India a powder prepared from 
them and black popper, ground together, has a considerable repute for 
the same purposes and as a febrifuge. The active principle of the nuts 
is supposed to be a substance termed bonducin, which was isolated by 
Hcekel and iSchlagdenhauffen, 43 who assigned to this body the formula 
C J4 Hi R () R . I found thHt ten kernels weighed 9.K grams; ten nuts 21 
grams. 

Several kilos of the nut* were obtained and examined. The taste of the kernel 
is exceedingly bitter. Dilute acids 01 acid-alcohol do not extract either alkaloid 
or glueosidc. but there it, about 20 pci cent of a light-yellow, fixed oil in the need**, 
which can be obtained in the usual manner by pressing or extraeting. 

One kilo of the finely ground kernels wan extracted hot with alcohol with the 
aid of a reflux condenser. The alcohol wuh dintilled and the oily reHidur dissolved 
in a small amount of chloroform. This solution wan now washed successively 
with dilute alkalies, acids, and water, filtered, nnd then poured into 5 volumes of 
petroleum ether. The bonducin then separated an a white powder. This wus 
filtered and purified by successive treatments with chloroform and petroleum 
ether. 

Obtained in this way bonducin is a while, amorphous powder with 
a nut-like odor and a resinous feel and aspect. It has an exceedingly 
bitter taste which it lends to water, in which it is only very slightly 
soluble. It dissolve's to a greater extent in dilute hydrochloric acid, but 
after the solution is boiled no reduction of Folding V solution takes place, 
so that bonducin is not a glucoside. 

Jt is readily soluble iu chloroform and glacial acetic neid nnd in ether with but 
a alight residue; it in taken up by petroleum ether with very great difficulty. 
Strong alkalies slowly dissolve bonducin, as they do most resins. The substance 
gives a blue color with concentrated hydrochloric mad, which becomes purple on 
standing; the same reagent with a little ferric chloride gives a strong greenish- 
yellow; a salmon color is obtained with concentrated nitric acid, and concentrated 
sulphuric acid produces a brown, wdiieh soon goes to a deep purple. Bonducin 
from which all ether-insoluble matter has been carefully removed, gives an intense 
rose-red color with concentrated hydrochloric acid, instead of a blue as with the 
ordinary preparation. 

Another method of obtaining lamducin is by extracting the ground nuts with 
ether; when the solvent has been evajiorated, the resin separates from the oil as a 
white powder; this separation can i>c rendered more complete by adding petroleum 
ether. 


Compt. rend, A aid. d, ho,, Bar. (1880), 103, 89. 
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Various attempts were made to obtain bonduein in a ^crystalline eon* 
diticrn or to produce a crystalline derivative from it Solutions of the 
resin in different solvents were left in the cold storage for weeks without 
result. 

The resin is not changed by boiling for one and one-half hours with 
100 cubic centimeters of 95 per cent alcohol to which 10 grams of 
concentrated sulphuric acid have been added. 

A different result was obtained with alcoholic potash. 

Five gram* of bonduein were boiled on a reflux condenser for one hour with 
alcoholic potash On pouring into water, nothing separated. The aqueous, 
alkaline solution was mow extracted with ether and on evaporation this solvent 
left 2.1 grams of a brown resin. Both of the resins Iiehaved much alike! giving 
tho usual color miction excepting with concentrated hydrochloric acid, which 
produces no color with either, and with nitric acid, which gives the salmon color 
only with the acid product, it was nut found possible to obtain a crystalline 
derivative from either resin. 

All the properties of bomiucin show that it is a resinous mixture, the 
nature of which it would probably be exceedingly difficult to elucidate. 
It is obvious that no formula can In* assigned to it. 

A solution containing one* part of bonduein to 1,000 parts water and 
which is exceedingly bitter was prepared for physiological tests. It lias 
no effect when injected into guinea pigs. A nucha* were suspended in a 
drop of this solution for three hours without showing any,change in their 
rno\cments. Tho appellation of the “poor man’s quinine” which is given 
to bondvc seeds in India would therefore not seem to be very applicable. 

PLANTS CONT UNTNO PUKOINO OILS. 

Plants of this class are numerous in the Philippines, f have examined 
Aleurites moluccana Willd., 44 Aleurites trisperma B hi lie. ami Jatropha 
curcas Linn., all of the Euphorbiaccic, the nuts of which have the reputa¬ 
tion of containing efficient purging oils. 'Finis, Tavern mentions the 
use of the oil of Aleurites moluccana by Dr. O. Roche, in doses of 1 to 2 
ounces, and states that Doctor Xerez, municipal physician of Bampaloc, 
has had frequent occasion to employ the oil. Tins chemical properties of 
the two Aleurites oils are being studied by others in this Laboratory. 
I have investigated the seeds with the view of isolating the constituents 
of the oil which might be physiologically active, as I hoped to obtain a 
toxalbumin similar to abrin, reein, or cretin. 

Many attempts to isolate such a substance from tho seeds of Aleurites 
moluccana were made. 

44 Sp. PI., 4, 500; Hook, f. FI. Brit. lad., 5, 384. 

Habitat: Eastern India to southern China, Malaya, northern Australia* and 
Polynesia, naturalized in tropical America; widely distributed and abundant In 
the Philippines. Native name, lumbang . 
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The crushed seeds were freed from their oil, either by pressing or extracting with 
ether* The seed cake wan now extracted with 10 per cent Nodiuw chloride, in the 
cold, the solution being kept sterile by means of a little toluol or chloroform. It 
was then filtered and the albumins separated by saturation with ammonium sul¬ 
phate, the preoipitate Wing then collected and dialysed until free from sulphates, 4 * 
the dialysed solution Wing usually prepared of such a strength that 1 cubic centi¬ 
meter corresponded to 1 gram of seeds. 

The flotation gives pronounced react ions for albumins. Two cubic 
centimeters will kill a guinea pig of about 200 grams’ weight in about 
tweniv-four hours; boiling the solution for two minutes destroys the 
toxic power. When evaporated in vacuo over sulphuric acid, a white 
powder remains which also gives tests for albumins, but this powder is 
not toxic. 

The albumin in the solution can also be precipitated by alcohol, but 
in a noutoxic form. Very many experiments were made in an attempt 
to obtain the toxin in a more concentrated condition, hut all were un- 
aiuveftsful. AJ1 the solutions used in these experiments were sterile. 
The results of the work on a large number of guinea pigs and rabbits, 
which was carried out with I)r. Strong, Chief ^f the Biological Labora¬ 
tory, 46 would seem to indicate that the s<hh!s of Aleurites moluccana 
contain a toxalbumin which is either unstable, or present in minute 
amount, or only \er\ moderately poisonous. 

Injections of 1 cubic centimeter of tin 4 oil of Aleurites moluccana . both 
subcutaneously and intraperitoneally, into guinea pigs of about 200 grains, 
weight had no effect; neither did the acids produced by saponifying the 
oil and given in doses of one cubic centimeter beliau* differently. Nega¬ 
tive results were also obtained when 1 to 2 cubic centimeters of the oil 
were ingested by these animals, although this latter quantity is over ten 
times the dose given by Dr. 0. Hoche. The oil which 1 used Was carefully 
prepared and neutral, so that, if it were active, the results could he 
attributed to it and not to the acids or other substances which might he 
present in the commercial article. 

Similar experiences as regards a toxalbumin were found alter a study 
of the seeds of Aleurites trispvrma . 

Jatropha rurcus Linn. 47 ( Kuphorbiacrtr) is a native 1 of tropical 

M In all my dialyses 1 have used collodion tubes prepared according to the 
method of Uorsline. I ('out ri but ions to Medical Research, dedicated to Dr. 
Vaughan by his students, Ann Arbor, Mich. (1003), p. JMHI.) 1 can recommend 
them very highly. The speini of dialysis is very much greater than with parch¬ 
ment paper, and the tubes tire <juickl,> and easily prepared. 1 have found that the 
collodion sack slips off from the glass tube over which it is prepared very easily 
if* just tofore dipping the glass tuW in the collodion, one rubs over it « little soap 
suds, which are then wiped off with a towel, ho ns to leave a thin, invisible coating 
of soap on the glass. 

•*1 wish to express my thanks to Dr. Strong for his interest in this work. 

4T Hp. PL (1753), 1006; Hook. f. FI. Brit. Ind.. 5, 383. 



America, and is now distributed throughout the Tropic^, being common 
as a hedge plant in the Philippines. The native names are tuba, ca#la, 
tavartava, taua-tawa. It is widely used in the Philippines as a purgative; 
in fact many natives do not distinguish between the seed of this plant and 
the castor bean. As a matter of fact, the oil is strongly purgative, and 
the seeds arc even more so, so that one of the latter is an ample dose, and 
three will cause dangerous symptoms. The oil iB present in the seeds 
to the extent of about 25 per cent, and in the latter T have found a 
substance which behaves like a loxalbumin. If it proves to he such, 
I)r. Strong has kindly consented to take up its study. Robert and 
Siegel 48 claimed to have found such a substance in Jatropha cun'll# 
fruits. 

1 have made arrangements with Dr. W. E. Musgravc. of the Biological 
Laboratory, whereby he will make u study of these purging oils. We 
hope to he able in the future to state what substances are the active 
principles of these oils. It has been noted previously that they are 
rather uncertain m their action, behaving a* if an accidental mixture 
might cause the purging. 


* #f«?l of Pham (1HU3). 



saponins is very different from that of serum, the fcrn^er being oompar- 
able rather to that of the alkaloids where only a loose and transitory 
union is effected between the cell and the chemical agent. 

The hemolytic action of saponin was studied by Ransom (8). He 
found slight quantitative differences in the action of saponin on blood 
from different Rpecice. Lysis occurs more rapidly with concentrated 
saponin and blood than it does when either is diluted. B.aponin becomes 
bound both to the corpuscles and to the serum, (1.15 cubic centimeter of 
cillicr fixing 8 milligrams of saponin, so that it does not subsequently 
act on red corpuscles. He found that this action depended upon cho- 
lestcrin, and obtained the same result with pure cholesterin dissolved in 
lecithin, lecithin alone being inert. One cubic centimeter of a 1 per cent 
solution of cholesterin in ether was added, to 80 cubic centimeters of a 
0.1 per cent solution of saponin in 0.85 per rent salt solution, shaken 
and kept at 36° for a few hours. At the end at this time the saponin* 
cholesterin mixture exerted no action on dog’s blood and had no local 
irritating action when placed under the skin of frogs. 

From Ins examination of corpuscles undergoing hemolysis, Ransom 
thinks that saponin acts first upon the surface of the corpuscles, later 
upon the interior. Robert, however, classes saponin as one of those 
substances which most readily penetrates the corpuscles. 

Ransom’s work was confirmed by Behanzenbach (10), who also found 
that injections of saponin lower the resistance of animals to the action 
of bacteria. 

Attention has been turned to the haemolytic action of saponin and to 
tiie similarity of the interaction of saponin and cholesterin to that of 
toxin and antitoxin. 

Both Bashford (1) and Besredka (8) failed in their attempts to 
produce an immunity in animals inoculated with saponin, thus rontra* 
dieting the claims of Polil, and Saelis (8) explains the action of 
cholesterin by assuming that it acts only as a solvent for the saponin. 
However, it would be difficult to understand why saponin previously dis¬ 
solved m cholesterin should lie any less injurious to corpuscles than the 
saponin alone. Madsen and Noguchi (6) studied the cholesterin-saponin* 
combination by the methods of physical chemistry and were able to plot 
a curve for the interaction of these bodies similar to the curves obtained 
for various toxin-antitoxin mixtures. 1 

‘Since this article has been in press a work by Bunting (J. Bap. Mod. (190A), 
8, 025 -046) has been received. Bunting studied experimental amentias in rabbits. 
To produce nturmia he used saponin “which is intensely hmmolytio to rabbit blood 
in tiie test tube, and to which, apparently, a tolerance is not so easily established" 
(as to ricin). The fatal dose was 1.5 to 2 milligrams per kilo of animal. 
Injections of suhlethal doses were followed by slight changes in the leucocytes, 
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No immunity could be demonstrated in rabbits ox guinea pigs previ¬ 
ously treated by intraperitones 1 doses of saponin or of a saponin-serum 
mixture, although differences were observed in the susceptibility of tlie 
corpuscles of different animals of the same species. 

Amato from dysenteric patients and from tap water axe destroyed by 
saponin. After a few seconds in a solution of a strength of 1 to 400 the 
amceto burst with explosive suddenness, the cctosarc disappearing, the 
granules flying in every dmotion, and only traces of the nucleus remain¬ 
ing, surrounded by a few coarse granules. When more dilute saponin is 
used, amoeboid activity increases for a few minutes; (he ammba then 
becomes more or less circular, while undulations pass around the periph¬ 
ery, whore the clear space enlarges, both centrally (forcing the granules 
close around the central nucleus) and peripherally, the total diameter 
increasing. The granular cudosarc seems to be walled in by an inner 
membrane of the ectosare, the increase in the sue of the amceba occurring 
between the two layer* of the ectoaare. As the size increases, amceboid 
motion diminishes. After a short period, varying with the concentration 
of the saponin, a change vsuddenlv taken place in the endosurc; the 
granules become lurgtr, stream into the clear, swollen cctosarc and fill 
the whole bod\ of the a nucha as far ns the limiting membrane. A few 
seconds later the amccba either explodes in all directions, or, more com¬ 
monly, bursts through a pseudopod-like projection, which sudden!} 
appears. 2 

It whs at first thought that a simple physical explanation might lie found 
for the bursting of the a nucha*. The property which sajionins possess 
of holding solids in suspension so that they can not he separates! by 
filtration has already been mentioned. It was thought, perhaps, that 
saponins would also remove ion* and dissolved substances from a solution, 
perhaps holding them in colloidal suspension, in which ease a simple 
osmotic pressure theory of the bursting of anurbai could lie develops!. 
For, as the saponin is not readily dial)/able, its power of removing dis¬ 
solved substances from the svstem (amedia and solution) would be 
confined to the solution outside of the amceba. lienee, because of g 
resulting change in osmotic equilibrium, water would rush into the 
amoeba, m winch organism more dissolved substances would be present 
than in the outside solution, until the t*ctosaro of the amoeba would be 
ruptured explosively. The exjieriments to decide on the value of this 
theory show that it is not the true explanation, and that the latter will 
probably neecl to lx* sought in a specific action ol the sajKinin, possibly 
on the extosarc, corresponding to the theory of the action of saponin on 
blood corpuscles as given by Htew f art (12). 

* A similar action of ncutial red upon amoeba* lia« been observed by Dr. \V. K. 
Mitagrave. 
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complex. In the first place, the older aedimentaries were profoundly 
folded and probably also much faulted; in the second, erosion set in and 
truncated many of these folded beds; in the third, subsidence occurred 
and a coralline mantle was laid down upon these truncated folds, and in 
the fourth, the whole region received a thrust from below in which eleva¬ 
tion took place, but it was an unequal elevation, with tilting east, west, 
north, and south. The north and south tilt, which, however, may be 
decidedly more recent than the east and west one, is best seen in the 
vicinity of Argao, where the marine terraces incline to the north at 
an angle of about five degrees. 

Mr. Becker 1 has remarked uj>on the even sky line of the central part 
of the island and explains this as resulting from the peculiar growth of 
coral reefs, which grow up to a limiting plane, the surface of the water. 
This is undoubtedly correct, and the coralline mantle has suffered but 
little tilting in the region of the Cordillera. In the lower regions the 
even sky line is still well preserved in many places, hut the tilting is 
marked. 

•Since my return from the field, Mr. Bailey Willis’s brief discussion of 
his physiographic studies in Europe, appearing in the Carnegie Year¬ 
book, 8 ha* suggested to me possible explanations for some of these 
phenomena, for which a ready solution did not seem to be at hand, and 
the Carpathian type of mountains, with their peculiar physiography, 
namely, folded Neocene strata subsequently tilted and warped with 
sink holes, seems to find an analogy in (Vbu. 

Mr. Willis also emphasizes the fact that the growth of mountains is 
distinct from tin* existence of mountains by virtue of their structure. 
1 am inclined to think that those of Cebu liau» grown rather than that 
they are due to inherent structure, for were it not for the gnwt subsequent 
erosion, one might ‘dart from the coast and climb toward the Cordillera 
without being aware of anything more than a moderate ascent, for it is 
the afterw'ork of the streams which has made (Vbu appear to Ik* moun¬ 
tainous. The photograph on Plate II shows what this work has been; 
indeed, the similarity of this region to the Bcnguct country of northern 
Luzon is (pule marked, although in reality its elevation is from 2,000 to 
3,000 feet less. 

Extended sections are rare, but one in Butuanon Creek was photo¬ 
graphed, showing the local w'arping in the Pliocene limestone. We 
believe this phenomenon to be quite widespread over Cebu. (PI. III.) 

Miocker, C. h\: Geology of Ihv Philippine Iolaudt*, U. S. G. N. AIM An. Hep. 
(1902), 561. 

■Bailey Willis: Fourth \tar Book , Carnegie Inst. (1905), 196. 
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HANQINO VA1.LKYS. 

The phenomenon of hanging valleys is not by any means common in 
Cebu, but there are two or three quite remarkable examples. One is 
found on the west coast, in the vicinity of Barili, where there is a 
beautiful waterfall of about 50 meters, and another, much more typical, m 
the Guila-Guila country wliere the Bocamt drops off the upland country 
into the valley of the Munanga, some 250 feet below. (See PI. IV.) 
The outcrop near the top of the wall is a limestone, very rich in Orbitoides. 
The underlying rock is igneous; although the higher valley is still 
young, there is a marked difference between the cross sections of the two, 
the upper one lieing more on the order shown by fig. 1. 
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The lower one is a typical canon, and is diugramatieally sketched in 
fig. 8. 



We need not believe m any unusual sewn of events, other than a 
rather rapid rate of elevation, to e.\plain this phenomenon. Kvideuees 
of elevation are abundant throughout the whole length of Cebu, as has 
linen pointed out by Becker, Abel la, and others. 

Another factor might he suggested as having played some part in 
producing the great difference in these two valleys, namely, the quantity 
of water available for the work of erosion on the plateau and in the 
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deeper valley. The country rock undertying the hig’ilapds is limestone, 
abounding in sinks and cracks, so that meteoric waters do not gather so 
well into streams and hence do not become available for degradational 
work. On the other hand, the lower stream taps all or at least a large 
part of the underground water from the overlying formations, besides 
gathering the contributions from the higher stream itself. 

The photograph (PI. V) shows the cafion-like appearance of the 
Mananga just below the point where the Bocanit raters, and also the 
men at work constructing the new Cebu-Toledo road and the difficult 
nature of this work. In the Philippines it is absolutely imperative that 
the roads should be built well above the highest water of these mountain 
streams and also high enough so that the rock on the upper slopes shall 
be reduced to a minimum. 

In referring to this phenomenon of hanging valleys Salisbury* has 
spoken of the two streams as being out of topographic adjustment. This 
lack of topographic adjustment always points to some disturbing in* 
flucniv, is due to many divers causes, and is exhibited in various forms. 
The hanging valley i* nearly always an attendant phenomenon in glaciated 
mountainous regions. 1 do not find any other reasons for supposing that 
there lias ever been any glaciation in Cebu, while I do believe the explana¬ 
tion which considers perfectly normal e\cnts to be sufficient in this case. 

The uplands do not support as large a population as one would suppose 
fo he the ease and in many portions, chiefly m the central ones, the natives 
live huddled in squalid barrios or reconcentration camps. Torn is the 
principal product, but even this crop is cultivated in a sporadic, half¬ 
hearted, and primitive way, nature being relied on to do the larger part 
of the work. Plate VI is a view of typical upland country in the region 
of the ('ornpnstela-Carmen coal fields. 

THE COVES (“CUENCAS” OF ABEIXA). 

The best land on the island of Ol>u is to be found in the valleys of 
such streams as the Pandan, Jacupan, Carmen, etc. These meander 
through beautiful, broad, flat-bottomed valleys, which are very much like 
those of East Tennessee and North Carolina in the TTnited States. They 
are generally flat bottomed, the level of the valley floor being usually not 
over 50 meters above the sea, they are often roughly circular in outline, 
and in nearly every case the stream which occupies the valley issues from 
it through a narrow, canon-like cut in an igneous formation which acts 
as a barrier. A diagram, as follows, will probably convey a better idea 
of the relations pertaining in them* valleys: 

* Salisbury, R. D., and Chamberlin, T. C.: Geology, New York (1904), 1» 154. 
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Put. 4.—Diagram** to Jllufttratc tbo eflect of rain eroHlon on an Ifilaud when all the eroded 
material if* depoMited about the whore The black portions represent deposition The 
dotted linen represent the original nurfure The iraveritl diagrams represent Rueeenaive 
stager In the procesn (After Chamborlln and Salisbury ) 

It 18 sa*ii from these figures that while there is a shifting of material 
from the highlands to the sea-border, there is no diminution in the bulk 
of the mass, hut only a change in its form. It can also be seen that the 
portion between the levels of high and low water approach more nearly a 
true plain, for along this belt the waxes, tidal or otherwise, an 1 contin¬ 
uously at work levelling down any irregularities. Beginning from here, 
m either direction, toward the shore or toward the sea, the profile departs 
greatly from the horizontal. If the island were graduall> to subside, the 
water would on< roach on the land and the waxes would tend to plane off 
the latter, carrying the horizontally of tlv* profile curve farther and 
farther inland. If, on the other hand, the islands were rising, the plain 
would grow’ seaward and then* would hi* little change in the upper portion 
of the profile*. 

Now, if we suppose that r<*efs ore forming around the island, which is 
rising at the same time, the growth of this platform seaxvard would be 
greatly quickened. Coral reefh make ideal foundations upon which to 
build a plain, because they grow up to a limiting level, namely, the surface 
of the water. \\ lien the coast becomes sufficiently elevated to bring these 
reefs aboxe the water, we already have a flat surface which usually has 
a very slight slope toward doe]) water. At the edge of this coral platform 
the slope is very sudden and von great, though just at the edge the reef 
is slightly higher, the result of wnxe action, no doubt. For the most part 
the coastal plain of Cebu ib of this origin. Tins is ivell seen by an 
examination of the plain north of the city of Cebu, just west of Mabolo, 
and in the neighborhood of Mandaue. 

Kivers build many parte of typical coastal plains in the form of delta 
deposits. The best example of this class of formation which Cebu affords 
is probably the one at Argon. A delta deposit may be distinguished some¬ 
times by its triangular shape and always by it** peculiar cross section m 
which two series of beds can be seen. In the lower portion of a section of 
sufficient depth the layers are seen to dip at rather high angles, whereas 
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above these lies a series which is more nearly horizontal, or to he exact, 
which has the same gradient as the stream itself. The streams, as eleva¬ 
tion continues, will be engorged in their old deltas, while they build new 
ones farther out to sea. 

UAffANQA atVKE. 

The Mananga is typical and, as an example, will be discussed Sepa¬ 
rately. A critical physiographic study of tliis river from its source in 
the Cordillera to the sea, is most instructive. It is selected because it is 
easily reached from the city of Cebu, and it presents nearly all the 
features of interest pertaining to the other streams of the island. 

Where it rises in the region of the Cordillera the declivity is at a 
maximum, anil therefore the numerous tributaries are short, comparatively 
straight, and join the main stream at right angles. The latter is oriented 
north and south, because it follows the ay inline in the limestone. In 
this part of its course it is a structural stream. Its valley is'broad and 
shallow, in striking contrast to the conditions in its lower course. 

At the boundary between the older limestone and the igneous forma¬ 
tion, the stream swings sharply to the east and makes its tortuous wav 
across to the younger limestone. In traversing the igneous formation it 
flows at the bottom of a deep and narrow caflon, winding hack and forth 
to avoid the harder phases of the volcanic rock, which within short limits 
varies greatly in physical and chemical composition. In this portion of 
its course the Mananga would be called an antecedent stream—that is to 
say, it keeps the general direction it had when it was on the limestone 
which overlies the igneous rock. In the former part of its course it 
was a consequent stream, flowing to the east as a consequence of the 
slope of the formations. Having become well intrenched, it worked 
down to the basement rock or became superimposed upon it, without 
having its general direction changed. 

When the Mananga finally leaves the igneous rock it again becomes a 
consequent stream. In this lower portion its valley once more widens to 
a very broad, fertile, cove-1 ike area, the valley of Jaeupan. A local 
change in the character of the limestone formation, which being largely 
coral sand becomes very soft, and the occurrence of marl deposits account 
for this. 

Still farther down we come to the grave! and sand plain neaT the 
sea, where the once vigorous and eroding stream is sluggish as it passes 
across old, dead, coral shelves finally to dip into the Mactan Sea. In no 
portion is the Mananga navigable (wen for bancas. In fact, this lack of 
depth is true of all the streams of the island, the condition principally 
being due to lack of sufficient feeding ground to support large streams, 
to limited plain country, and to the character of the rocks. The lack 
of certain classes of vegetation offers an added factor. The absence of 
even one good, navigable stream connecting the coast with the interior 
produces a profound difference in the economy of the people. 
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a large range, to borrow a biological term, because each one procures his 
or her own daily subsistence. This oftentimes necessitates miles of roam¬ 
ing on sea and land. Just as this fart has led to conflicts in the past, 
and still causes them in the lower animals, so it will to-day in the higher 
communities. Example after example might he given when* whole 
groups have become extinct because of these factors, hut one will be 
sufficient. In Jurassic times in North America there lived the great and 
strange group of mammals known as the Dinosaurs—these were of such 
prodigious proportions and required such extensive ranging grounds 
(they were both herbivorous and carnivorous) that they became a menace 
to themselves. They disappeared because of their very nnwieldmess, their 
own strength and power finally working toward their downfall. 

The trouble in (Jehu is largely cionoinic, and is a result of material 
causes. Physical factors such as 1 have outlined are deep seated and 
have been at work before governments and human laws were instituted. 
Naturally, the solution of the problems presented in this island lies in the 
reduction of the individual range, in division of labor, in putting into 
motion the host of units, human and material, now unorganized and 
idle. There is no danger, as it was once thought, that the community 
of interests, the introduction of machinery, etc., will cause some to he 
pushed to the wall in the economic struggle. 

With those will come new vocations, not known before, and they will he 
large!} industrial, thus leading the 1 native out into ever-widening circles 
of experience ami larger and larger sphere* of influence. 

To accomplish these things it will not he necessary for him to leave 1 his 
natural home, hut lie must study the things about him- the topography of 
his country, that he may control economic conditions; the streams, with 
a view to utilizing their water power; the strata of the earth, to mine from 
them mineral wealth ; the soil, that he may get the most from his crops. 

With economic conditions m a settled state 1 , and that means a healthy 
state—the social and political phases will settle themselves. 




ILLUSTRATIONS. 


1*X.ATti I. View of portion of the Cordillera from Camp Walker. l£levation alaiut 
3,000 foot. 

II. The* dissected upland country in the region of the Compostela coal fields. 

III. YVarpod limestone in Hutunnon Crock. 

IV. Hunting valley of tlus Boeunit. V iew from across the Mananga Cafton. 

V. Mananga Caflon, showing working party on the new Cebu-Toledo road. 

VI. Another view of the upland cnunti>, Mount Mangiluo in the back¬ 
ground. 

Vll. The fertile Carmen Valley (looking east). Note the mantle of coral lime¬ 
stone on the distant hills. 

VIII. The ]H>rt of Cebu, showing topogiaphy of the countiy immediately back 
of it. 
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AGENESIS OF THE VERMIFORM APPENDIX. 


By Harry T. Markham, and Kam»h T. KdwarmO 
(/ f ’»ow the La hoy at ary, Hurra u af Manner.) 


Variations in llie size, shape, mix) position of the eieeum are not 
particularly uncommon, though usually these lie within narrow limits. 

Differences in position, length, ami mesenteric at.taehment of the ap- 
]>endix are \er\ common. It is usually stated that the length averages 
from 5 to S centimeters, the extremes being between 1 and JJ eon timet era. 
According to Treves, four general types of appendix and eieeum an* 
eneountered; these depend in part upon the shape of the appendix and 
in part upon the degree4o whic h the development of the* lateral terminal 
saceulus (liaustrum) of the ran*urn exceeds that of the mesial terminal 
sAccuhi*. r rhe right suet ulus is the larger in nine out of ten subjects. 

According to Uegenbaur, the embryonic eieeum develops unevenly; one 
part develops fully and forms tin* adult eieeum, while tin* growth of the 
terminal portion is arreste<l at an carh stage, leaving a conical tube 
terminating the eavum at the time of birth. This is the condition 
described by Treves ns the fcetal type* of appendix, (icgeulmur appar¬ 
ently considers this the normal condition in the new horn, the narrowing 
of the 1 appendix and the development of the right haustrum of the 
cavuin occurring subsequently. (Juain states that in the great majority 
of oases these changes begin before birth, and this is the prevailing view. 
The emhryogenv of the eieeum and appendix was* carefully studied by 
Kelly and llurdon {}) in the series of human embryos collected bv 
Professor Mall and Mr. Max Krudel at the* Johns Hopkins University. 
Tl)e caicum first appears at the fifth week of foetal life as a slight 
swelling near the most anterior portion of the* intestinal loop. A 
transient process, like the vermiform appendix, appears at the lower end 
of the eavmn as a hud, sometimes showing a cavity continuous with that 
of the gut. This structure disappears about the eighth week, leaving no 
trace. The true appendix develops as an extension from the primitive 
oreeum, having the caliber of the hitter. About the seventh or eighth 
week a primary differentiation occurs into a large, proximal pouch and 
a smaller distal one. The diminution from the larger to the smaller 

1 Head Iw'forp the Manila Medina! Society Detainer 1, 1W00. 
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agenesis of the appendix, but with a case in which the usual arrest of 
development did not occur in the appendicular portion of the embryonic 
cucum. 

We have boon able to find only one other example in more recent litera¬ 
ture. Ferguson (3) mentions, without comment, the fact that in his 
series of 200 dissections, congenital absence of the appendix was noted 
once. 

Ellsworth Eliot (2) reported a caw* operated on for recurring attacks 
of pain over the il<*o-oa3cal region. A fibrous cord, free from smooth 
muscle and surrounded by fat, was the only trace of appendix found. 
Dr. Stafford, of the Civil Hospital, informs me that he and Major E. C. 
Carter had a similar ease not very long ago. 

The specimen here described came from an adult, male Filipino dead 
of cholera. There was no abdominal scar, nor were there other deform¬ 
ities; the peritoneum was free* from adhesions; onh the lower end of 
the eieoum was free, the mesenteric attachment extending nearly to its 
tip and almost up to the point of union of the three longitudinal muscle 
bands. There was no trace of an appendix. The longitudinal bands in 
the specimen united at a point on the posterior, inferior surface of the 
deemn to the mesial side of the avis of the eppeum. At this point there 
was a small, papular dilution about (> millimeters across and about 2 
millimeters high which was the only rudiment of appendix to be found, 
ft is to be noted that below the ilco-caval junction then* was one large 
eieeal pouch on the right, or lateral aspect, which was partially subdivided 
into four shallow hauntra, and one smaller Imustrum on the* left, or 
mesial asjKH't of the cavil m. On the lower end of the ileum opposite 
its mesenteric* attachment there was a free* fold of mesentery containing 
a little fiit, corresponding to tin* embryonic meso-appendix, or ilco-colie 
fold. This was remou'd in preparing the specimen and only its attach¬ 
ment to the ileum is visible in the illustration. On opening the hardened 
sjKvimen, a few circular folds of mucosa were seen surrounding a shallow 
depression corresponding to the* orifice of tin* appendix. Sections show 
that the mucosa has dipped down to occupy tins depression. The dip 
in the mucosa can he followed in serial sections as a gland-like tube, 
which runs diagonally through the mucosa of the* ctceum, bends sharply 
on itself, passes through the submueosa, and ends abruptly after penetrat¬ 
ing rather less than half w f ay through the circular muscle of the cavum. 
At the point of origin, where its dimensions are greatest, the invagina¬ 
tion measures G millimeters by 3 millimeters, the size decreasing to its 
tip. In structure it consists of a tube of mucous membrane presenting 
many simple glands, having the structure of the crvpts of liiebcrkuhn, 
and rich in mucous cells. Between the glands are many lymphoid fob 
tides. Surrounding the mucosa is loose, connective tissue quite abund¬ 
antly supping with vessels. Van (iioson stains show that the rudiment 
has no muscle coat. The muscle libers of the eajeuin arc separated partly 



by the small tip of the rudimentary appendix with its suhmuooea, bat 
these muscle fibers are definitely part of the circular muscle of the 
caecum. There is no evidence of inflammation in the sections. 

SUMMARY. 

In this case, which presented no signs of inflammation of the perito¬ 
neum, and showed no other congenital anomalies, there was no appendix, 
visible on external examination of the caecum, and on microscopic 
examination only a rudimentary structure could be found, which extended 
as a shallow invagination of the mucosa of the caecum from its lumen, 
to end between the fibers of the circular muscle of the caecum. The 
latter was subdivided into four shallow haustra. The rudimentary 
structure showed only mucosa, and no muscular or peritoneal coat of 
its own. It is interesting that the ileo-colie fold remained. 

From the features here summarized wo regard this caBe as an example 
of agenesis of the appendix. 

LITEBATCRE. 

(1) Biewer, <i. E.: intussusception of appendix vermiforaiis. Am. Med. (1905), 
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(3) Ferguson, John: Some important points regarding the appendix veriniformis. 

Am. J. of Med. Hoi . <1901), 101, 61. 
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it will have bored through several nodes and have found lodgment in the 
third joint from the top or ucaT the ground. The adult of this insect 
has not been reared. 

COHN AVI) SQftGHtJBt INSERTS. 

Both of these plants an* attacked to some extent by the rice army worm, 
but com has a special enemy in the form of the stalk borer (Pyrausta 
vastatrix Schultze, MS.). Sometimes as many as three or four of the 
larva? are found in the same cornstalk. Plants bo attacked seldom bear 
fruit. 

Sorghum, with which cultural experiments arc being carried on at the 
experiment station here, is affected when in bloom by a tiny, unidentified 
Oeoidomyid, the female of which lays as many as twenty or thirty eggs 
in a single spikelct. Last year the seed production of the plants was 
lessened as much as 80 per cent by the mages of this insect. 

COCONUT JNSECTS. 

Being one of the chief industries in tin* Philippines, the cultivation of 
coconuts when menaced by insect attacks assume a discouraging aspect. 
There are not many very serious pests found upon this very useful tree, 
but those that do attack it bring about the most sinister results. Its 
principal enemies are the rhinoceros beetle (Oryctes rhinoceros Linn.), 
the Asiatic palm weevil ( Rkyncophorus femujincus Fabr.), and the trans¬ 
parent scale (Aspidiotm dcslrudvr Sign.). 2 It has been found that the 
j>nly effectual means of contending with those pest* is constant vigilance 
to prevent their entrance into a plantation and, when present, to rid the 
trees of them lieforo they can do serious damage. Clean cultivation, to¬ 
gether with moderation in the matter of removing dead leaves from 
coconut trees, has proved the most effective mode of procedure in this as 
well as other coconut-growing regions. 

HUOAlt-GANE INSECTS. 

This staple Philippine product is exceptionally free from insect attacks 
other than that of locusts. One species of stalk borer (Aphodius sp.), 
a beetle, which, as larva and adult, gives occasional trouble in the Island 
of Negros, and a species of Aleurodid, arc the only pests worth mention 
in this connection. Our greatest energy with reference to this plant will 
be used in the prevention of possible future importation of infected “seed’' 
eafce from regions such as Hawaii, where the sugar-cane leaf hopper 
(Perkimiella Haccharicida Kirk.) has done so much damage. 

•For a full account of these insect* see Phil, Jovru . Science (1906) 1, 143—105 

and SI 1-236. 
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IHWROTB AFPBOTINtt BOMBSTIO ANINAXjB. 

Aside from fleas, in tho case of dogs and cats, and a species of louse 
(Lipoptera=-Mallophaga) of the carabao, our domestic animals arc com¬ 
paratively free from parasitic insects. True, the various species of 
horseflies (Tabanida*) and Stomoxys cahUrana Limn, arc rather abun¬ 
dant at certain seasons, but they are not as annoying to animals as 
similar species in the United States, and flies like the horn fly (H<iema- 
iobia xerraUh Desv.), the horse hot (GartrophUux equi Fabr.), and the 
ox warble (llypoderma linvata Yillers) arc, so far, unobsened here. 

MY1ASTS AWD II I’M AN VAUAvSTTISM. 

During inj work here one or two very severe eases of human myiasis 
have come under m 3 observation. In one case the flies were identified as 
Lucilia dux Ksch. 

The ordinary house insects, such as the bedbug (Cimvx leoiularius 
Linn.), the house fly (Musra damvstka Linn.), (Musca spp.), the head 
louse (Pcduulux capitis I to Geer), the era!) louse (Phlhiriits inffuitialuf 
Leach), and the flesh flies (tfnrcophuqa spp.) are all abundant, hut the 
natives usually have their remedies for those which gi\e them bodily 
discomfit, while they completely disregard flies of all kinds, even mosqui¬ 
toes, as a necessary and therefore hearable e\il. 

MosgriTOKs. 

No one single problem in economic entomology, in so far as its relation 
to human well-being is concerned, develops such large features as that 
of the limiting of mosquitoes. 

Up to the present time there have been recorded from the Philippine 
Islands species 3 belonging to this family. 

Work on yellow fever and malaria in tho United States and on the 
latter disease in India, Italy, Africa, and elsewhere lias shown, more or 
less accurately, the species of mosquitoes which play a rflle in the trans¬ 
mission of these diseases. No work has ns yet been done in the Philip¬ 
pines showing which of the 1 * species belonging to Anophelince are the 
carrion, of malaria. This field of research, which has been unexplored 
hen* because of pressure of other and routine work, will be entered into 
as soon as a way is seen whereby some of the ordinary routine can bo 
given over to others, and it is not too much to suppose that some 
interesting development* will he had. 

Filarm have been already demonstrated in at least one species of 
mosquito in the Philippines, namely, (Udex fatty am Wicd., but as this 
work is to be 1 published at no laic* date, nothing further in regard to it 
will be included here. 

•Banks: A list of Philippine* Cttiiciffo*, etc.. Phtl. Jovrti. Nrt, { 1900) 1, <177 
et Hcq. 
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Many data have already been gathered with ryferenee to the life 
histories of Philippine mosquitoes, and a series of publications looking 
toward the eventual monographing of forms found here is part of iny 
program for the near future. 

When more is known in this regard, we can the more successfully 
plan and execute preventive campaigns against these insiduous foes of 
mankind. 

fflKFPL I NTH KITH. 

SILKWORMS. 

Of the work that 1ms been done on useful inserts, principal mention 
might be made of experiments looking to the introduction of silkworms 
into the Islands. 

As far hack as 1598 attempts wen 1 made bv one of the curl) Spanish 
priests, Padre Antonio Sedetio, to introduce the silkworm into the Philip¬ 
pines, lie having brought the mulberry and the “seed” here from China. 
Again, in 1180, Padre Manuel (Juliana made a second endeavor but with¬ 
out succour, save that plants from sonic of the original mulberry trees are 
still to be found in Manila and the Provinces of Tarlac and Batnngas. 

In spite of the fact that silk grower* claim a temperature of more than 
25' (\ as injurious to the silkworms, our experiments both in the labora¬ 
tory and in the field have proven that an excellent grade of silk can he 
obtained. 

Our chief care will he as to the best method or keeping Ihe eggs from 
the time of laying to hatching, but we hope to solve this by the use of a 
mild degree of cold in cold storage, facilities for which are now to In* had 
in the chief towns of the Archipielago. 

BEEN. 

Up to Ihe present little attention has been given to bees in these 
Islands. There are at least tliree wild species which are found in consid¬ 
erable abundance throughout the Archipelago: Mnjupis tlorwhi Fahr., 
M. zonula Smith, and Apis indint Fahr., with J. nitjrotincin Smith and 
A . unirolor Lntr., which by some are considered mere varieties. 

Of these, it. is doubtful jf Mryupis dorsaln Fahr., will ever submit to 
domestication. Apis indiut Fahr., has already hern kept successfully in 
hives and does fairly well, considering the fact that no scientific cultural 
methods have bmi followed. 

There is no reason why*American or (Caucasian bees would do otherwise 
than well in the Philippines, although two attempts at importation on 
the part of a private individual have proven failures, owing to improper 
care of queens and brood iu transit. 

A rather inauspicious uugurv for the raising of Ihm* hero is the fact 
that the lax* moth (Galleria mettonrlla Linn.) Js \er\ abundant and 
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PHILIPPINE HAMBOO& 4 

The two most important and widely distributed Philippine bamboos 
aro the common, thick-walled variety (Jiambum blutnmna), and the 
thin-walled dwarf bamboo, al&o known as cafra-bolto (Bambtim /«- 
mampao). The former is almost exclusively used for building purposes, 
because of its strength and durability; it is grown as a crop along the 
river bottoms of Pampanga Province and in many other regions j cuttings 
are set out in row’s 2 to 3 feet apart ami merchantable sizes are produced 
in from one to two years. 

Dwarf bamboo is the variety in general use throughout the Islands 
for the manufacture of the nwale, qtnsame, and amniong , which are woven 
products used for lining or filling the walls, ceilings, floors, doors, and 
shutters of nipa houses. This bamboo is found almost entirely within 
the forested regions and forms one of the most damaging influences to 
forest growth, it being almost as undesirable as clearings. In parts of 
Bntmm Province immense tracts of tins plant are annually cut and rafted 
to the market. This species i» never cultivated. * 

"Canu-boho, probably if inn buna lu mampao, in a characteristic form on the 
IwHmno forest Toner \c. The clumps are composed of 15 to 20 culms, 12 to IS 
meter h in height and set on an a\«r«ge of 3 to 4 meters apart; nut intmjiioully 
these clumps glow so close together that it is difficult to wedge a way between.*' H 

CHKMIOAL COMPARISON \\ ITU OTHBK UUAMSLH. 

The fiber* of graminaceous plants exhibit a certain resemblance in 
form and appearance. Manifestly, }>a|>ers made from these substances 
should possess very similar projwrties. The grass-like charoctej of 
bamboo is further shown by the similarity of its chemical composition 
with that of other grasses; this will be understood by a study of the 
following table: 

T-un-ie I 


CouHtituunt* 


iliamboi) 1,1 


Wheat > Rye I 
■trow.® ' ««w.* j 

, 1 


Struc¬ 

tural 

1mm* 

boo. ,u 


, l>wari 
bam- 
hm>.w 


Per < < nt j Per rent , Per cent. I'trcnd.. Pa cent. 


Cellulose.-.... 

Flat and wax. 

Aqueous extract_ _ , 

Nonce) hiloae or ltguin__ 

Water.. 

Ash _ _ _ 


60.13 ) 

46,60 | 

47 60 > 

53.94 | 

55.76 

78 | 

1.40 > 

1.00 < 

.98 

1.08 

10,50] 

8.07 1 

9.05 | 

4.98 ; 

4 69 

S4.w 

28.40 

26.76 

24.25 ] 

2L27 

8 58 

9.85 

11.88 

12.40 » 

11.20 

5.13 

n 50 ! 

820 

8.47 1 

608 


•'ll. N. Whit ford; The Vegetation of the i-anuio Forest Reserve. Phil. Joum. 
Koimce (1906), 1, *80. 

u Hugo Mttller: Pflanzcnfascr, Leipzig (1873). 

“ Analyses made by Mr. Mariano Vivencio of thin laboratory. It is also ad via* 
able to compare the abo\e analytic* of bamboo with those of the perennial grasses, 
esparto and eogon, given on page 458 of Phil. Jottm. ffowm te (HM)6) 1. 








1079 


PREPARATION OF PAPER OELLU LOME FROM RAM ROD. 

The procedure* employed for obtaining paper cellulose from esparto 
and the cereal straw** are applicable lo bamboo as well. Bcxjause of the 
great solvent aid ion of alkaline solutions, comparatively little pains are 
necessary in the preparation of bamboo for the digest ion process. First, 
there is no bark to be removed, as in the ease of the dieotv 1 editions pulp 
woods; fresh, mature stem* need simply to be chipped, or better, cut in 
suitable lengths and crushed by passing between heavy, fluted rollers. 

The quantity of alkali required to produce a well-boiled pulp from 
mature atoms of tlio above-mentioned specii-s of band>oo we have found 
to bo 15 to 20 per eent caustic soda, calculated upon the gross weight of 
the material digested, whieh concentration yields from -10 to 50 per cent 
of a light-brown iiber, whieh has a clean and soft appearance suitable 
for wrappings, news, and book papers. 

This consumption of alkali is not greater than is frequently necessary 
in practice for cooking esparto grass, 11 and other graminaceous plants, 
such as the cereal straws, whieh arc* so largely employed in Europe for 
tine paper stock. These require from 10 to 15 per cent of caustic soda 
to yield ft.'i to *‘17 per cent of pure fiber. 

Oil the other hand, the commercial pulp woods used in the production 
of soda liber demand a much greater proportion of alkali for their com¬ 
plete resolution; the amount of caustic soda employed in practice, m 
making soda wood pulp can only Ik 1 approximated. It is customary to 
add sufficient liquor of u known strength to cover the chips, and this 
volume depends of couise upon the state of division of the wood, the 
thoroughness with which it is [lacked or tamped down, and the form of 
boiler employed, Griffin and Little give* 700 gallons of liquor per cord 
of wood when rotary boilers are used, and a much larger volume in ease 
stationary, upright digesters are employed. One thousand gallons of 
liquor, carrying 7^ fa*r cent caustic soda (the average strength employed), 
would contain about 2N1 kilos ((>‘<35 pounds) per one cord of chips, but 
the weight of n cord of pulp-wood chips is verj indefinite. Mb ap¬ 
proximate weight may be deduced indirectly, by knowing the amount of 
pulp a cord of wood will yield and the Average* percentage yield of pulp 
from a given wood by the soda process, 

454.5 kilos (1,000 pounds) of pulp is considered on uveiage yield from one 
eord of poplar wood. The average percentage of yield of wood pulp bv the soda 
method of treatment may tie given as 40 jicr eent. Thus 454.5 kilos of pulp 
represent 1.150.3 kilos < 2,600 pounds) of wood, and one eord of wood (1.13(1.3 
kilos) coromnu'H 254 kilos of caustic soda, or 25 poi cent, calculated on the gross 
weight of the wood. 

The above calc ulation demonstrates that mature* bamboo is much more 
e&aily resolved into paper liber than i« the* most generally used wood 
employed for the manufacture of paper pulp by the soda process. 

a 

11 Mac footnote No. 5, page* 437 of Phtl. Journ. tfenitee (100fl) 1. 
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FRKUtflKABT THTfiFAlMTION OF BAMBOO FOR DIGESTION 
EXPERIMENT#. 

At first the outer, silica tool rind and the nodes or joints of mature culms 
were digested separately, but it was found that the latter yielded to 
alkaline treatment with the formation of very little shive, but with a less 
cellulose content than when internodes alone were used. The yield of pulp 
on the nodes and rmd, respectively, was 35 per cent, as compared with one 
of 4$ per cent on internode wood alone, under the same conditions. This 
deficiency is fully accounted for by the larger amount of mineral matter 
deposited in the joints and on the exterior surfaces of the mature bamboo 
stems. 

All experiments in tins direction showed that in practice the joints or 
nodes, if well crushed, would offer no resistance to caustic soda liquors 
and that it would not be necessary or even advantageous to effect any 
preliminary sorting between the different portions of the stem, henee in 
the recorded experiments no separation was practiced. Bamboo pulp, 
similarly to straw ami grass fibers, shows a tendency to roll up into little 
balls under slow motion, so that rotan digesters would probably prove 
unsuitefl to this raw material. 


UXPKMMIvNTAli PART. 

All of the digestion and bleaching experiments tabulated below were 
made on 454 gram lots (1 pound) of air-dried material. The bamboo 
chips or sticks were packed into an upright digester, variable 1 quantities 
of caustic soda liquor, in all cases sufficient to cover the 1 chips, were added, 
and the heating was done by direct flame. 

Tabik II. 

STKIUTCRAL BAMBOO (Uambusa Uvmmna) 


i 

I 

Condition* of digestion 1 


Strength of liquor percent I 10 

Amount of caustic Kudu calculated > 
on the weight of the* material | 

digested .percent 22* 

Time of boiling_ _hour* 9 

PromurcH employed., atinotphercs.. o 
Yield of pulp: 

Unbleached. . per cent 41 75 | 

Blenched___do 

Amount of bleaching powder con- 

mimed __ _ . per cent.. 22 8ft 

Lorn of weight In bleaching_do .. j 

Color...I Yellow. 

i 



Experiment*. 



II 1 

hi ! 

IV 

v t 

VI 

10 I 

71 

7* 

81 

«* 

20 

17* 

1ft 

20 

12* 

ft 

ft 

ft 

ft 

ft 

,V4i i 

8 

i 

0-7 

» 

0-7 

42 

1 

42 fift 


42 7 

48.1 

10 2 

40 6 


89.4 


21.7 

28. V L 

1 

24.8 


4.4 

4 0 


7 9 


Cream. 



Poor 

white 
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Tablp JI — Continued. 

DWARF HAM BOO (Hambuta ftnnanjHio). 


1 



Kxiveriment*. 



Condition# of digestion. 

I 

n. ; 

111. 1 

i 

IV. 

i 

Vi. 

Strength of lirjuor 1*r cent j 

Amount of caustic nod* calculated 

10 

io" 1 

1 

71 

74 


61 

on the weight of the material 
digested.-. percent 1 

«l , 

20 1 

171 1 

Ifi 

224 

124 

Time of boiling..hours | 

ft 1 

5 | 

10 j 

ft 


10 

Pressures employed . atmosphere* J 
Yield of pulp* j 

8 

1 

i 

*V6 ! 

1 

6-7 ; 

<»-7 

b-S 

6-7 

Unbleached. .. . percent j 

44 0ft 

n.o 1 

47 22 ’ 

49.1 

40 33 

50.4 

Bleached__do. 

Amount of bleaching powder con¬ 

41.1 

12.0 , 

- -i 

43.7 



sumed ..percent 

9 U 






Lorn of weight in bleaching .do _ 

0.1 







Color—... Cream, t Light 

cream. white 


The experiments outlined above bring out the following considerations: 

First. Dwarf bamboo is superior to the structural variety both in yield 
of unbleached pulp anti in consumption of blernlung agent. 

Second. ('austic soda in the proportion of 10 to 20 per cent, calculated 
on the gross weight of the canes, is sufficient to produce a well-digested 
pulp. 

Third. The duration of the digestions and the pressures and corre¬ 
sponding temperatures carried are considerably less than are employed m 
pulping the common, soft woods bv this process, and compare \ery 
favorably with those used in practice for straw cellulose manufacture. 

Fourth. The structural bamboo requires o\eov>i\o quantities of bleach 
(20 to 25 per cent) to produce at best a poor white, wdnle the dwarf 
variety, on the other hand, is bleached a good white with the eijui\alent 
amount of powder consumed by annual and perennial straws, namely, 
10 to 20 per cent. 

I»AL\1 PI II KIM. 

Several species of the other Pahnctv, including rattans, betel-nut 
palm (Arnca catechu)) nipa palm (Nipa fruciunnx ), buri palm ( Corpha 
umhrncuUf( l ra) y m\i\ coconut palm (( 'ocas nmijera), arc found widely dis¬ 
tributed throughout the Archipelago and contribute to the local demands 
of the people for food and fiber. 

The bejucox or rattans, which occur so plentifully throughout forested 
regions, arc* used principally for the manufacture of furniture, and they 
are far too valuable to be otherwise primarily employed. The various 
pieces or furniture into which rattans so largely enter are constructed 
entirely of this material and dwarf bamboo, so that old or worn-out 
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by-product of a large and rapidly growing industry, and as this fact 
assures thoir availability in almost unlimited quantities, they arc worth 
considering from the standpoint of their applicability for paper or pulp 
manufacture. 

Lengthy experimental ion with eocmiut husks has shown that the fibers 
can not economically be separated from the cellular matter in which they 
are embedded, at least not bv caustic alkalies. A treatment sufficiently 
drastic to remove this nonfibrous matter not only causes too great an 
expense in the chemicals involved but seriously attacks the fibers them¬ 
selves; furthermore, this class of liber is not amenable to bleaching 
processes. 

For the production of pulp for pur|M>se8 other than paper this material 
appears both cheap and admirable. As a substitute for wood pulp in 
the manufacture of various commodities such as roofing and felting 
materials, in which case a complete removal of the* corky layers is not 
necessary or advisable and where bleaching is not required, the* husks 
could be prepared by mechanical means alone or by mechanical means 
followed by a mild alkaline treatment. In the dry state in which the 
husks come to the consumer they are easily roughh cleaned to form a 
tow-like mass of fibers, which greatly resembles oakum, ami which re¬ 
presents from 40 to (>0 per cent of the gross weight of the husk, depending 
upon the quantity of corky matter still adhering to it. 

In those countries where coir fiber is an article of commerce, the 
husks are first crushed between heavy, tinted rollers, then passed through 
the extractor, which consists essentially of a cylinder covered with steel 
teeth which tear the fiber from the husk, and then a subsequent vvin- 
nowing removes the short fiber and dirt. 

Jiuri -This palm is second only to the coconut palm in the 

variety and usefulness of its products. The tret* is never cultivated, hut 
it grows luxuriantly in a wild state in many sections of the Islands. The 
ltccoleto estate in southwestern Mindoro contains hundreds of thousands 
of individuals of Ibis species. One of the principal uses of this palm 
is to furnish material from which mats and sugar sacks (bnyoncs) are 
made. The leaf is the only par! suilahle for these purposes. The long 
leafstalk, which contains abundant structural fiber, is employed for 
making lino hats and coarse ropes and twine. Throughout Fanny, where 
this palm is widely distributed, it furnishes practically all the cordage 
fiber in use. Good-look iug rope is made by heating tin* fresh, green leaf¬ 
stalks until the fibers are partially separated, and then, after drying, 
these are twisted into cordage of various sizes. 

Only coconut limbs, which were taken to represent the class of liber 
to bo obtained from any palm fruit-pericarp, and buri palm rope liber, 
which was eonaidoml to typify the class to be obtained from the leaf¬ 
stalks of all palms, were studied. 



ILLUSTRATIONS. 1 


PLATE I. 

Flo. 1. Ntruct/iiral bamboo (RambuMa blumcana). 

2. Dwarf bamboo (liambusa lumampao ). 

PLATE II. 

Kio. 1. Coir fiber (Vucon nunifera). 

2. Buri-palm fiber (Vorpha umbravutifera). 

18 VliotomicrogrupliH by Martin. FiberH seen longitudinally. 
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